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Appendix A: Overfeed Stoker-Fired Boiler
System Descriptions and Troubleshooting
Diagrams

This TSG Appendix deals with identifying and solving potential coal quality related
problems that can be encountered in overfeed stoker-fired boiler systems. A general
description of this system is included, but is limited to describing the major compo-
nents (coal hopper, coal regulating gate, coal-ash bed grates, damper controls) that
make up a complete overfeed stoker-fired system. For those interested, more de-
tailed descriptions are provided in references 6, 7, 8.

This Appendix includes a generalized block flow diagram of a complete overfeed
stoker-fired boiler system that:

. identifies the specific components comprising the major subsystems of an
overfeed stoker-fired boiler system

*  logically presents the flow of coal, flue gas, and ash through the system

*  helps determine the existence and location of subsystems and specific com-
ponents comprising the system.

Following the block flow diagram is a component/symptom table that serves to
identify:

e  typical symptoms (problems) that may be encountered in the system

. the various components shown in the block flow diagram affected by these
symptoms

*  the logic diagram to determine whether the problem is due to operational
procedures or to out-of-specification coal.

The Troubleshooting Logic Diagrams for this Appendix are presented next. How-
ever, before proceeding, the reader is encouraged to read Chapter 2 to understand
the structure of each Appendix and how to apply these logic diagrams to diagnosing
coal quality-related problems. The Glossary, List of Abbreviations, and References
preceding the Appendixes should resolve any questions that arise regarding
terminology and laboratory procedures.
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A1 System Description

A mechanical stoker is equipped with a mechanically operated coal feeding
mechanism to feed coal into the boiler while simultaneously distributing it over the
grate, admitting air to the coal for combustion, and removing ash. A specific type
of mechanical stoker—the overfeed stoker—is one in which coal is admitted above
the point of air admission to the coal bed.

There are three basir types of mechanical overfeed stokers: chain-grate stokers
(Figure 1-1), traveling-grate stokers, and vibrating grate stokers (Figure 1-2).
Fundamentally, chain- and traveling-grate stokers are similar except for grate
construction. In the chain grate, the grate itself is a wide chain composed of links.
In the traveling grate, the grate sections (bars or links) are attached to a separate
chain. In either case the chain travels over two sprockets, one at the front and one
at the rear of the furnace. These sprockets are equal in length to the width of the
furnace. The front sprocket is connected to a variable-speed driving mechanism.

Chain- and traveling-grate stokers operate similarly. Coal is gravity fed onto the
grate from a coal hopper mounted on the front of the stoker. The depth of coal fed
on the grate is regulated by raising and lowering a sliding coal gate at the hopper
coal discharge (Figure 1-1). The coal burns as the grate travels from one end of the
furnace to the other. The ash is continuously deposited off the rear of the grate into
an ash pit.
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Figure 1-t. Chain grate stoker.
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Figure 1-2. Vibrating grate stoker.

Air for combustion enters through openings in the grate (undergrate air) and
through overfire air jets. Undergrate air is manually controlled through individual
air zones or compartments underneath the grate. Air from overfire air jets enters
the furnace through the front arch—roofs over parts of the furnace used to direct the
flame and to protect parts of the boiler from direct heat—or the front wall above the
arch. Over-fire air and undergrate air that passes through the fuel bed, provide
turbulence (mixing of combustible gases) for rapid combustion. Overfire air jets can
also be located at the rear wall to provide a counterflow of gases in the furnace,
promoting increased turbulence and further reducing smoke emissions.

Vibrating grate stokers (Figure 1-2) operate similarly to chain- and traveling-grate
stokers. However, the vibrating stoker uses vibration and gravity to move the coal-
ash bed from coal feed to ash discharge. Coal that is gravity fed from a coal hopper
onto the grate passes underneath a gate that controls the thickness of the coal bed
on the grate. The grate is vibrated by a vibration generator that consists of two
unbalanced weights rotating in opposite directions to impact the desired vibration
to the grates. The vibration and inclination of the grate causes the coal bed to move
through the furnace toward the ash pit.

Flexible plates divide the space beneath the combustion grate into compartments.
Individual supply ducts with dampers regulate air distributing through the coal-ash
bed. Overfire air jets on the front wall promote mixing of volatile gases and air for
more complete combustion.
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A2 Bilock Flow Diagram

The overfeed stoker-fired boiler system has been divided into 15 specific subsystems
or components (the performance of which can be significantly impacted by coal
quality), sequentially arranged to show:

. coal flow through the coal handling equipment

. flue gas flow through the boiler/components, flyash recycle and flue gas
cleanup (FFGC) subsystem, the induced draft fan and chimney/stack

. ash discharge to the ash hopper/pit.

These specific components are identified in Figure 1-3. The first six components
have been grouped collectively under a category entitled coal-handling equipment.
Coal-handling equipment includes all components that process the coal from its
delivery on site to the coal regulating gate. I includes equipment that, depending
on plant design, may include:

. coal reclaim systems such as belt feeders, vibrating feeders, screw feeders and
reciprocating feeders

. coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors,
redler conveyors, and chutes

*  components that store the coal such as bunkers and hoppers

. coal feeders that transport coal to the stoker coal hopper

. coal regulating gates that serve to control coal flow rate and coal bed depth on
the grates.

The next four components have been loosely grouped under the category entitled
Boiler/components. Again, it includes equipment that, depending on plant design,
may include:

*  forced draft fan

*  grates (specifically chain grates, traveling grates and vibrating grates)
. refractory surfaces

. heat transfer surfaces - boiler tubes, water walls and baffles.

The next two blocks represent the flyash recycle and particulate removal subsys-
tems. Three particulate removal options separately or in combination will be
considered: cyclones, electrostatic precipitators, and baghouses.
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The next subsystem identified in the block flow diagram is the fan subsystem.
Overfeed stoker-fired boiler systems use a number of fans to move air and flue gas.
The major fan types addressed in the Guide include:

¢  forced draft (FD) fans, which supply undergrate air
. induced draft (ID) fans, which withdraw flue gas from the furnace and balance
furnace pressure.

All the fans can be impacted by changes in coal quality. The final subsystems
addressed in the Guide include those components equipped to handle ash. Specific
components include the chimney/stack and the ash hopper/pit.

A3 Troubleshooting Logic
The component/symptom Guide table (Figure 1-4) serves to identify:

*  Typical symptoms (problems) that may be encountered in underfeed stoker-
fired boiler systems. These symptoms are arranged horizontally along the top
of the table

*  The various components shown in the block flow diagram affected by these
symptoms. These components are listed down the left hand side of the table
in the same logical fashion as they are arranged in the block flow diagram

*  The logic diagrams.

The remainder of this Appendix consists of 92 logic diagrams, arranged by com-
ponent and by all the symptoms that can affect that component.
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COMPONENT

COAL HANDLING EQUIPMENT
Automatic Coal Reclaim

1) Belt Feeder :s .e :7 :a
2) Vibrating Feeder |.-9 e-.<a 1:1 1-.12
3) Screw Feedar ':3 ‘:. ::s \:e
4) Reciprocating Feeder RERASARA

Coal Feed Conveyor
1) Belt Conveyor

2) Screw Conveyor

3} Bucket Conveyor

4} Redlar Conveyor
5) Chute

Figure 1-4. Overfeed stoker—component/symptom guide (part 1).
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COAL HANDUING EQUIP.{CONT'D})
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Goal Bunker 143 1.441:5
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Coai Regulating Gate $
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Figure 1-4. Overfeed stoker—component/symptom guide (part 2).
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COMPONENT

FANS

1) Forced Draft

2) Induced Draft

PARTICULATE REMOVAL

1} Baghouse

2) Cyclona

3} Elactrostatic Precipitator

ASH HANDLING

1} Fly Ash Recycla

2} Ash Hopper/Pit

Stack/Chimnay

Figure 1-4. Overfeed stoker—component/symptom guide (part 3).
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FIGURE 1-5: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Belt Feeder)

N
Have you checked the speed of the belt feeder? Check speed of beit teeder and adjust to proper setting.
Y
Have you checked the alignment of ail parts of N Check the alignment of all parts of the belt feeder set-up -- belts,
the belt feeder set-up? idlers, take-ups, belt conveyor drives.
Y
Have you checked to see that each part of the belt | N Check to see that each part of the belt feeder system is firmly
feeder set-up is firmly set? set so that it wili not rock or get out of alignment.
Y
. N ) ‘
Have you checked the belt tension? Check and adjust the belt tension.
' Y
ically lubi N \
Do _you properly and systematically lubricate the Lubricate as necessary the entire belt feeder system.
entire belt feeder system?
Y
Are all idlers, drive terminals, pulleys, and belt N Maintain all idlers, pulleys, drive terminals and belt surface
surfaces maintained with a clean surface? for belt alignment and long life.
' Y
I Y - . .
Does the conveyor belt sag between carrying idlers? Adjust idler spacing and beit tension.
N

' Operational

-——_—_————_-_—-lh_—-_—_-—--—_-—

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. Abrasion
2. Relative Free Quartz
3. High Ash

(See Appendix A
For Test Methods}

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the belt feeder. A highly abrasive coal can therefore wear away the
belt surface.
Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can rupture and wear away the belt surface.

Fig 1-5n/1
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FIGURE 1-6: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Belt Feeder)

Have you checked to see that large peices ofcoal, [ N __{ Check for and remove any large pieces of coal, wood or other
* I""‘;“;jog ‘m‘er '°1':'9t;’ 3blefﬁhha;9 n:t become foreign objects that may have become lodged between the
odged between the belt and the discharge belt . .
opening onto the belt? elt and discharge opening onto the belt.

I

Have you checked for fine damp ceal that may N
* | have become packed between the belt and the
discharge opening onto the belt?

Check for fine damp coai that may have become packed
between the belt and the discharge opening onto the belt.

Y
N i
Have you checked the speed of the belt? Check and adjust the speed of the beit.
Y
Have you checked to see that the beltis in N _| Check to see that the beit is in proper working condition.
proper working condition? NCTE: See Operational Section of Figure 1-5.
Y

* I this problem reoccurs, it is .
most likely due to coal quality. Operatlonal

Coal Quality

1
Compare Each of the Foilowing Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles will not be able to pass through the
discharge opening onto the belt feeder. They can become lodged between
the belt feeder and the discharge opening onto the belt feeder.
Excess Fines - Fine coal because it can have a high ash and high moisture
content ¢can become packed in the discharge opening and between the belt feeder
and the discharge opening onto the belt teeder.
High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between the belt teeder
and the discharge opening onto the belt feeder.
High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening and between the belt
feeder and the discharge opening onto the beit feeder.

FIG1-6n/1
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Al1

FIGURE 1-7: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Belt Feeder)

Have you checked to see that coal is not spilling N
over the sides of the belt?

I

Have you checked to see that fine moist coal is not N
sticking to the belt?

»{ Check to see that coal is not spilling over the sides of the belt.

Check for fine moist coal sticking to the belt.

Y
Have you checked to see that the belt is in good N Check working condition of the belt.
condition? NOTE: See Operational Section of Figure 1-5.
Y

* 1f this problem reoccurs, it is -
most likely due to coal quality. Operatlonal

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the discharge opening onto the belt feeder. They can become
lodged between the belt feeder and the discharge opening onto the belt feeder.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between the belt feeder
and the discharge opening onto the belt feeder.
High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between the belt feede
and the discharge opening onto the beit feeder.
High Moisture - A high moisture coal especially i it has a high ash fines
content can accumulate or pack in the discharge opening and between the belt
feeder and the discharge opening onto the belt teeder.

FIG1-7n/
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FIGURE 1-8: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Belt Feeder)

Have you checked to see that fine damp coal is N ) . I
* O Check to see that fine damp coal is not sticking to the belt.
not sticking to the belt?
'Y
Have you checked to see that coal is not spilling N

over the sides of the balt? Check o see that coal is not spilling over the sides of the belt.

Y
Have you checked the condition of the beft andthe { N Check the working condition of the belt.
conveyor belt system? NOTE: See Operational Section of Figure 1-5.
Y

* {f this problem reoccurs, it is

most likely due to coal quality. Operational

! Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | (See Appendix A

3. High Ash For Test Methods)
4_ High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the discharge opening onto the belt feeder. They can become
lodged between the belt feeder and the discharge opening ontc the belt feeder.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between the belt feeder
and the discharge opening onto the belt feeder.
High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge opening and between the belt feeder
and the discharge opening onto the belt feeder.
High Moisture - A high moisture ccal especially if it has a high ash fines
content can accumulate or pack in the discharge opening and between the beit
feeder and the discharge opening cnto the belt feeder.

FIG1-8n/1
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FIGURE 1-9: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Vibrating Feeder)

Have you checked the intensity of vibrations? Check and adjust intensity of vibrations to proper setting.

v

Have you checked for broken or worn out springs?

N | Check the conditicn of the springs and replace any that are
broken or wom out.

Y
i ked i N .
» | Mave you checked for fine damp coal packed in Check to see that fine damp coal is not packed in the feeder.
the feeder?
Y

* |f this problem reoccurs, it is
most likely due to coal quality.

1

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

Operational

Coal Quality

1. Abrasion
2. Relative Free Quartz
3, High Ash

{See Appendix A
For Test Methods)

feeder discharge.

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the vibrating feeder. A highly abrasive coal can therefore wear away the
metal surfaces along the vibrating feeder discharge.
Relative Free Quartz (RFQ) - The RFQ value representé the amount of segregated
quartz particles in coa! and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can wear away the metal surface atong the vibrating

FIGt-9nt
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FIGURE 1-10: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Vibrating Feeder)

Have you checked the intensity of vibrations? Check and adjust the intensity of vibrations to the properisetting.
i

I

s N " < ]
Have you checked for broken or worn out spring%‘?—' groiiztgfvigrr?gﬁn of the springs and replace any that are

Y
¥
. . N
sHave you checked for fine damp coal packed in Check for fine damp coal packed in the feeder.
the feeder?
Y
*Hawe you checked for large rocks, wood or piecesN__| Check for and remove any large pieces of coal, wood, or[other
of coal lodged in the feeder? foreign objects that have become fedged in the feeder.
Y

* |f this probiem reoccurs, it is .
most Iiﬁely due to coal quality. Operational

o L I IR IS MU s GAEs oI GEL GEE S . e T SR S SR GEUR I IR D SIS SEER SEES R e w— ——

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. Excess Coarse |
2. Excess Fines | (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objacts will not be able ‘
to pass through the vibrating feeder discharge opening onto the coal feed |
conveyor. They can become lodged between the vibrating feeder discharée
opening and the coal feed conveyor, |

Excess Fines - Fine coal because it can have a high clay and high moisture ’
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opaning and the coal feed conveyor.

High Mgisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the vibrating feeder discharge opening and
between the vibrating feeder discharge opening and the coal feed conveyar.

FiG1-10n/1
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FIGURE 1-11: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Vibrating Feeder)

Have you checked for fine damp coal that ha
* | accumulated or become packed around the
discharge?

Check for fine damp coal that has become packed or hzsteiI
accumulated around the feeder discharge.

I
Have you checked for wood, rocks, large codl N

* | particles or other foreign objects that may be
obstructing coal flow from the discharge?

Check for wood, rocks, large coal particles or other foreidn
objects that may be obstructing coal flow from the dischajge.

LY

Have you checked the intensity of vibrations bekd
imparted by the feeder?

Y

Check and adjust the intensity of vibrations to the proper ig@ttim;.}.
|

Have you checked for worn or broken springs? Check for and replace any worn or missing springs.

Y

* |f this problem reoccurs, it is .
most IiEer due to coal quality. Operational

Coal Quality

Compare Each ¢f the Fellowing Coal Quality

Characteristics with Cantract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharge
opening and the coal feed conveyor.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.

High Ash - A high ash coal because it can have a high clay and high molisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor,

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the vibrating feeder discharge opening and
between the vibrating feeder discharge opening and the coal feed conveyar.

FIG1-11n/t
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FIGURE 1-12: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Vibrating Feeder)

Have you checked the intensity of vibrations bai Check and adjust the feeder vibration intensity to the
imparted by the feeder? proper setting.

I

N
Have you checked for broken or worn out splliwgs? Check and replace any broken or wern out springs.

Y
Have you checked for fine damp coal packed irN i .
*
the feeder? Check and remove any fine damp coal packed in the feeder.
Y

[ Have you checked for large rocks, wood or ldrgél Check and remove any rocks,wood, large coal particles
coal particles lodged in feeder? that may have become lodged in the feeder.

v

* |{ this problem reoccurs, it is .
most likely due to coal quality. Operational
Coal Quality

Compare Each of the Following Coal Guality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4, High Moisture

Excess Coarse - Coarse coal particles and other foreign objects will not be able
to pass through the vibrating feeder discharge opening onto the coal feed
conveyor. They can become lodged between the vibrating feeder discharg
opening and the coal feed conveyor,
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.
High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the vibrating feeder discharge opening and between
the vibrating feeder discharge opening and the coal feed conveyor.
High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the vibrating feeder discharge opening and
between the vibrating feeder discharge opening and the coal feed conveyq

[:]

bl

FIG1-12n/1
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FIGURE 1-13: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim
(Screw Feeder)

« | Have you checked to see that fine damp coallis Moj! Check to see that fine damp coal has not become packetd

packed in between the screw and the casing? in between the screw and the casing.
A
Have you checked the speed at which the sc ewMs | Check and adjust the speed at which the screw
turning (rotating)? is turning {rotating).
Y

Do you routinely inspect and maintain the screwN
auger to ensure its proper working condition?

Inspect screw conveyor routinely.

Y

* |f this problem reoccurs, it is .
most liEely due to coal quality. Operational

S o —— . — — ———— ————— —— — —— e —— e e— — e e —

l Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications,

'

1. Abrasion .
2. Relative Fres Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the screw feeder and the casing. A highly abrasive coal can therefore wear
away the metal surfaces of the screw feeder.

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated

quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz - can wear away the metal surface of the screw feeder.

FIG1-13n/1
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FIGURE 1-14: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Screw Feeder)

Is the auger turned on? N ol Turn on the auger.
Y
1
Have you checked the speed of the screw? N Chack and adjust the speed of the screw.

Iv

Have you checked for large rocks, wood, piecedl | Check for and remove any large rocks, wood, pieces of cioal or
* | of coal or cther foreign objects preventing co or other foreign objects preventing coal flow onto the COT feed

onte the coal feed conveyor? conveyor,

K

* | Have you checked for frozen coal? N .| Check for and disiodge any frozen coai.
Y
. Have you checked for fine damp coal packeg N _| Check for fine damp coal that may be packed between the
between the screw and the casing? screw and the casing.
Y

* |f this problem reoccurs, it is .
most [iﬁely due to coal quality. Operational

l Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | {See Appendix A

g 3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particies and other foreign objects can bacome
lodged between the screw feeder and the casing surrounding the screw feeder.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing
surrounding the screw feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing sprrounding
the screw feeder.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw feeder and the casirlg
surrounding the screw feeder.

FIG1-14nf1
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FIGURE 1-15: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Screw Feeder)

N

Is the screw auger turned on?

Turn the auger on.

“’Y

Have you checked the speed at which the screwNs
turning (rotating)?

| Check and adjust the speed at which the screw is turning
{rotating).

wY

Have you checked for large rocks, wood, pieﬁe f
x | coal or other foreign objects preventing coal fiov

onto the coal feed conveyor?

conveyor.

Y

[

* | Have you checked for frozen coal?

Check for and dislodge any frozen coal.

v

is not packed in between the screw and the

» | Have you checked to see that fine damp coall N _| Check to see that fine damp coal has not become packed
sing? between the screw and the casing.

I

Do youl routinely inspect and maintain the screwN
feeder to ensure its proper working condition

| Inspect the screw feeder and maintain it to ensure its
proper working condition.

1\’

* |f this ﬁroblem reoccurs, it is
most likely due to coal quality.

Compare

Characteristics with Contract Specifications

Each of the Following Coal Quality

L

2. Excess Fines
3. High Ash
4, High Moisture

1. Excess Coarse

| {See Appendix A
For Test Methods)

lodged between the

the screw feeder,

Excess Coarse - Coarse coal particles and other foreign objects can become
screw feeder and the casing surrounding the screw feeder.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing
surrounding the screw feeder.
High Ash - A high ash coal because it can have a high clay and high molsture
content can become packed in between the screw feeder and the casing s

High Moisture - A high moisture coal especially if it has a high ash fines !
content can accumulate or pack in between the screw feeder and the casmg
surrounding the screw feeder.

!

Check for and remove any large rocks, wood, pleces of cpal or
other foraign objects preventing coal flow onto the coal fged

n

Operational

Coal Quality

urrounding

FIG1-15n/1
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FIGURE 1-16: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feed From The Automatic Coal Reclaim
(Screw Feeder)

N _| Check to make sure the screw speed is properly set and
remains constant.

‘ Have you checked the speed of the screw?

!
M .
Have you checked to see that fine damp coal isN _| Check to see that the fine damp coal has not become packed in

not packed in between the screw and the ca's—‘ ing? | between the screw and the casing.
I

* | Have you checked for partial pluggage?

N | Check for foreign objects that may be obstructing coal flaw
from the screw.

[
1Y
N
* | Have you checked for frozen coal? = Check for and remove any frozen coal.
Y
Do you routinely inspect and maintain the scredd _ | Routinely inspect and maintain the screw auger to ensurg
auger to ensurs proper working condtions? proper working conditions.
Y

* If this problem reaccurs, it is .
most IiEely due to coal quality. Operational

Coal Quality

Compare Each of tha Foitowing Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
ledged between the screw feeder and the casing surrounding the screw feeder.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing
surrounding the screw feeder.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw feeder and the casing surrounding
the screw feeder.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw feeder and the casing
surrounding the screw feeder.

FIGT-16n/1
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FIGURE 1-17: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Automatic Coal Reclaim

(Reciprocating Feeder)

Have you checked the stroke of the eccentric[ghaft? Check and adjust the stroke of the eccentric shaft.

N

A

PY

speed?

Is the eccentric shaft operating at the proper N

Check and adjust the speed of the eccentric shaft.

3

Y

eccentrics?

wear due to dust and fine material piling up on the parts.

Do you routinely lubricate the bearings, rollers, #hd| tubricate bearing, rollers, and eccentrics to minimize ex:jess

Y
Operational
Coal Quality
1
Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.
1. Abrasion .
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)
Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the screw feeder and the casing. A high abrasive coal can therefcre wear away

the metal surfaces on the reciprocating feed plate and along the walls of the
discharge opening onto the coal feed conveyor.

Relative Free Quartz {RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaluate a coal’s abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can wear away the metal surfaces on the raciprocating plate and
along the walls of the discharge opening onto the ¢oal feed conveyor.

FIG1-17ryt
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FIGURE 1-18: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Automatic Coal Reclaim
(Reciprocating Feeder)

?ﬁ;f??you checked the stroke of the eccentriq_ N Check and adjust the stroke of the eccentric shaft.

Y
Y

Is the eccentric shaft operating at the proper
speed?

Check and adjust the speed of the eccentric shatt,

Y

Do you routinely lubricate the bearings, rollers, N
and eccentrics?
by

Have you checked for fine damp coal that N | Check for and remove any fine damp coal that has
has become packed in the feeder? accumulated or become packed in the feeder.

I

Have you checked for rocks, wood, large codl N _| Check for and remave any rocks, wood, large coai particles
* | naricles or other foreign objects that have bdcome | that have accumulated or become packed in the feeder.
lodged in the feeder?

Lubricate bearings, rollers, and eccentrics.

Y

* |f this problem recccurs, it is
most likely due to coal quality. Operational

— e —— G e —— ———— — ——— ——p —— — — A ———————— — —

1 Coal Quality

Compare Each of the Following Coal Quality i

Characteristics with Contract Specifications. _i

1. Excess Coarse
2. Excess Fines  (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
packed in the discharge opening onto the ceal feed conveyor.

| é Excess Fines - Fine coal because it can have a high clay and high maisture

‘ ' content can become packed in the discharge opening onto the coal
feed conveyor.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in the discharge epening onto the coal
feed conveyor.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening onto the
coal feed conveyor.

i ——— ey

| FIG1-18n/1
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FIGURE 1-19: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Automatic Coal Reclaim
(Reciprocating Feeder)

| Have you checked the stroke of the eccentric

Check and adjust the stroke of the eccentric shaft,

%shaﬂ?
lv

E Is the eccentric shaft operating at the proper

Check and adjust the speed of the eccentric shaft.

{ speed?
WY

Have you checked for fine damp coal that has

become packed in the feeder?

Check for and remove any fine damp coal that has
accumulated or packed in the feeder.

Y

Have you checked for rocks, wood, large coal

* | particles or other foreign objects that may have

i becomne lodged in the feeder?
Y

¥

Check for and remove any rocks, wood, large coal particl
that have accumulated or become packed in the feeder.

Tas

f Do you routinely lubricate the bearings, rollerg,

! and eccentrics?

Lubricate bearings, rollers and eccentrice as needed.

!
i Y

* |t this ﬁroblem reoccurs, it is
most likely due to coat quality.

Operational

oy s mmn omne wmee AL SINN UINS SEm ML SINL GEND GEED GEED ONNG GILA GIND SIND GINL GHND GILL GEEL GINL GIND GILL GHLD GEID GEIE GHNG e S

l Coal Q

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

!

3. High Ash

1. Excess Coarse
2. Excess Fines

4. High Moisture

_(See Appendix A
For Test Methods)

Excess Coarse - Coarse coal particles and other foreign objects can become
jammed in the discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumuiate in the discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening.

uality

FIG1-190/1
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FIGURE 1-20: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Automatic Coal Reclaim
(Reciprocating Feeder)

« | Have you checked for fine damp coal that has_N | Check for and loosen any fine damp coal that has
accumulated or become packed in the feedeF? accumulated or become packed in the feeder.

Y

Have you checked for rocks, wood, large co#l N
* | particles or other foreign object that may be
obstructing coal flow?

I

Have you checked the stroke of the eccentric-alyai? Check and adjust the stroke of the eccenitric shaft.

Remove any foreign objects, rocks, wood, large coal particles
that may be obstructing coal flow.

I

N

Is the eccentric shaft operating at the proper s Check and adjust the speed of the eccentric shaft.

Y

Do you routinely lubricate the bearings, rollers N _| Routinely inspect and |ubricate bearings, rollers, and eccentrics
to minimize excess wear due to dust and fine coal piling
upon the parts.

and eccentrics?

Y
|
* |f this problem reoccurs, it is l .
most Iiﬁely due to coal quality. Operational
l Coal Quality
Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.
!
L
1. Excess Coarse
2. Excess Fines __(See Appendix A
3. High Ash For Test Methods)
4. High Moisture
I
Excess Coarse - Coarse coal particles and other foreign objects can become
jammed in the discharge opering.
Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.
———————

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumulate in the discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in the discharge opening,

FIG1-20ryt
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FIGURE 1-21: OVERFEED STOKER TROU%LESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Coal Feed Conveyor

(Belt Conveyor)
Have you checked the alignment of all parts of N _| Check the alignment of all parts of the conveyor set-up -
the conveyor setup? conveyor belt, idlers, take ups, belt conveyor drives.

I
VY

mave you checked to see that each part of th
conveyor set-up is firmly set?

§Y
Fave you checked the belt tension?

Check to see that each part of tha conveyor system is firmn
set so that it will not rock or get out of alignment.

y

lﬁ'
I_l_i

Check and adjust the belt tension. 1

Y

Do you properly and systematically lubricate N
the entire conveyor balt system?

L

l Have you checked for frozen belt idlers? I—N—{ Check for frozen belt idlers.

Lubricate as necessary the entire conveyor belt system.

Y
Are all idlers, drive terminals and pulleys, anc_bHI_l Maintain ail idlers, pulleys, drive terminals, and the belt surface
surface maintained with a ctean surface? | with a clean surfaca for belt alignment and long life.

Y

Does the conveyor belt sag between carrying Y.

Adijust idler spacing and belt tension.

idlers?
\
r ! N N
‘{ Have you checked the beit speed? i—-] Check belt speed and adjust to proper setting. I
T
|
Y L3
? Operational
‘ Coal Quality

Compare Each of the Following Coai Quality
Characteristics with Contract Specifications.

|

1. Abrasion .
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

i
Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 1
i the belt conveyor. A highly abrasive coal can therefore wear away the \
i belt surface. }
Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,
sand, quartz -- can rupture and wear away the belt surface.

FIGt-21n/1
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FIGURE 1-22: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Belt Conveyor)

Have you checked for large ccal particles thq'ﬁﬁ'gj Check for large coal particles, rocks, wood, other foreign jobjects

* | become lodged between idlers and the belt’?‘ | that have become lodged between idlers and belt
Y
3
Have you checked to see that the beltisin | N _| Check to see that belt is in proper working condition
proper working condition? NOTE: See Operational Section of Figure 1-21.
Y
- - Check your automatic coal reclaim for pluggage. i
Have you checked the automatic coal recaimifoN _| NOTE: See figure 1-4 to identify the type of automatic coal
pluggage? reclaim system you have and follow the operational section
of the corresponding logic diagram for pluggage.
Y
* If this problem reoccurs, it is .
most IiEely due to coal quality. Operational

Coal Quality

;

Compare Each of the Following Coal Quality
Characteristics with Contract SpecHications.

1. Excess Coarse l
2. Excess Fines | (See Appendix A

3. High Ash For Test Methods)
4, High Moisture

Excess Coarse - If the belt is overloaded and coarse coal particles spill over
carriers, deck, and onto the return beft, the coarse coal particles can become
lodged between the belt and idlers.

Excess Fines - If the belt is overloaded and fine coal particles spill over
carriers, deck and onto return belt, fine coal particles because they can ha
a high clay and high moisture content can accumulate on the various parts|of the
belt possibly damaging the belt surface or causing the belt to run off center.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumulate on the beit or around the various parts
of the belt possibly damaging the belt surface or causing the beit to run off
center.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack on the belt or around the various parts of the
belt possibly damaging the belt surface or causing the belt to run oft ceme:'

L]

FiG1-22r1
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FIGURE 1-23: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Belt Conveyor)

i Have you checked to see that coal is not spill ndy
over the sides of the belt?

Iy

 Ha that fine moist coaljis N
« |Haveyou checked to see that fine moist coall 1 Check for moist fine coal sticking to the belt. i

Check for coal spilling over the sides of the beit,

not sticking to the belt?

Y
Have you checked to see that the belt is in ggodN Checking the working condition of the beft.
working condition? NOTE: See Operational Section Of Figure 1-21.
Y
* {f this problem recccurs, it is .
most iiﬁely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quaiity |

Characteristics with Cantract Specifications

L 1. Excess Coarse
i
I

2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

r Excess Coarse - If the beit is overloaded and coarse coal particles spill over
carriers, deck, and onto the return beit, the coarse coal particles can become
lodged between the belt and idlers.

Excess Fines - If the belt is cverloaded and fine coal particles spill over
carriers, deck and onto return belt, fine coal particles because they can haye
a high clay and high moisture content can accumulate on the various partsjof the
belt possibly damaging the belt surface or causing the belt to run off center,

High Ash - A high ash coal because it can have a high clay and high moisture i
content can become packed or accumulate on the belt or around the various parts
of the belt possibly damaging the belt surface or causing the bett to run off
center.

High Moisture - A high moisture coal especially i it has a high ash fines
content can accumulate or pack on the belt or around the various parts of the
belt possibly damaging the betlt surface or causing the belt to run off center.

FiG1-23n11
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FIGURE 1-24: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Belt Conveyor)

Have you checked to see that fine damp coal|is Not
sticking to the belt?

v

Have you chacked to see that coal is not spillindﬂ Chack to see that coal is not spilling over the sides

Check to see that fine damp coal is not sticking to the bi‘lt.

over the sides of the belt? of the belt.
Y
Have you checked to see that the belt is in prophr _| Check the working condition of the belt.
working condition? NOTE: See Operational Section of Figure 1-21.
Y

* If this problem reoccurs, it is .
mast IiEer due to coal quaiity. Operational

Coal Quality

1
Compare Each of the Following Goal Quality

Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excass Coarse - If the belt is overloaded and coarse coal particles spill over
carriers, deck, and onto the return belt, the coarse ¢oal particles can become
lodged between the belt and idlers.

Excess Fines - If the belt is overloaded and fine coal particles spill over
carriers, deck and onte return belt, fine coal particles because they can haye
a high clay and high moisture content can accumulate on the various partsjof the
belt possibly damaging the beit surface or causing the belt to run off center,

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed or accumutate on the belt or around the various parts
of the belt possibly damaging the belt surface or causing the belt to run off
center.

High Moisture - A high moisture coal especially I it has a high ash fines ‘
content can accumulate or pack on the belt or around the various parts of the
belt possibly damaging the belt surface or causing the belt to run off centeT.

FIG-24n/1
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FIGURE 1-25: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
for Excess Wear In The Coal Feed Conveyor
(Screw Conveyor)

Have you checked to see that fine damgp coal hqa
* | not become packed in between the screw and Chack to see that fine damp coal has not become packeh in

the casing? between the screw and the casing.

Y

N .

Have you checked the screw speed? Check and adjust the speed at which the screw is turning.

Y
Do you routinely inspect and maintain the schwNo | Perform routine inspections and maintenance to ensure that
keep it in proper working condition? | the screw conveyor operates properly.

Y

* if this problem reoccurs, it is .
most Iiﬂely due to coal quality. Operational

Coal Quality

y
L Compare £ach of the Following Coal Quality

Characteristics with Contract Specifications.

l

1. Abrasion .
2. Relative Free Quartz (See Appendix A
3. High Ash For Test Methods)

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wi;t
the screw conveyor. A highly abrasive coal can therefore wear away the
metal surfaces of the screw conveyor. '

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segre&a!ed

quartz particles in coal and is used to evaluate a coal's abrasivenes%.

High Ash - A high ash coal having a high impurities content -- clay, siate, 1
sand, quartz -- can wear away the metal surface of the screw conveyor.

FIG1-25n/1
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FIGURE 1-26: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Screw Conveyor)

*

Have you checked for large rocks, wood, pieges pf -
coal or other fareign objects that may be pre Check for and remove any large rocks, wood, pieces of coal
or other foreign objects preventing coal flow.

| flow of coal?
v N
H%.ve you checked the speed of the screw? &heck and adjust speed of the screw.
rY
N .
* Hhve you checked for frozen coai? Check and dislodge any frozen coal.
Y
3
Hﬁﬁe you checked for pluggage in your automatic N i inspact your automatic coal reclaim system for pluggage.
oal reclaim? NOTE: See Figure 1-4 to identify the type of automatic
coal raclaim system you have and follow the operational
Y section of the corresponding legic diagram for pluggage.
* if this ﬁroblem reoccurs, it is .
most likely due to coal quality. Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

i
\j

1. Excess Coarse | |
2. Excess Fines !_(See Appendix A ‘
3. High Ash For Test Methods)
4. High Moisture \

]

Excess Coarse - Coarse coal particies and other foreign objects can become
lodged between the screw conveyor and the casing surrounding it.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can baecome packed in between the screw conveyor and the casing
surrounding it.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed in between the screw conveyor and the casing
surrounding it.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw conveyor and the casing
surreunding it. ;

FIGT-26r/1
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FIGURE 1-27: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Screw Conveyor)

* ‘& Have you checked to see that fine damp coaljisN

| not packed in between the screw and the caging?

Check to see that fine damp coal has not become packe
between the screw and the casing.

g in

i
|y
¥

Have you checked the speed at which the screwNs

Check the speed at which the screw is operating and adjust to

the proper setting.

operating?
I

* | Have you checked for frozen coal?

Check for and dislodge frozen coal.

Y
)
Have you checked the coal feed rate to the s¢red

conveyor?

Check and adjust coal feed rate from you automatic coal

reclaim.

v

Do you routinely inspact and maintain the screwN

feeder to ensure its proper working condition?

Perform routine inspections and maintenance to ensure
that the screw conveyor operaters properly.

Y

* {f this problem reoccurs, it is
most likely due to coal quality.

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

i
'

1. Excess Coarse
2. Excess Fines
3. High Ash

4. High Moisture

__{See Appendix A
For Test Methods)

surrounding it.

L High Ash - A high ash coal because it can have a high ¢lay and high moisture
content can become packed in between the screw conveyer and the casing

surrounding it.

surrounding it.

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw conveyor and the casing surrounding it.

Excess Fines - Fine coal because it can have a high clay and high meisture
content can become packed in between the screw conveyor and the casing

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw conveyor and the cas

Operational

Coal Quality

ng

FIG1-27n/1
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FIGURE 1-28: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Screw Conveyor)

Have you checked the speed of the screw? — Check and adjust the speed of screw to the proper setting.

I

Have you checked to see thet fina damp coallis N | Keep fine damp coal from packing between the screw angd

not packed in between the screw and the caging? | the casing.
iy

* Have you checked for partial pluggage?

N _i Check for foreign objects that may be affecting coat flow from
the screw.

1Y

* |Have you checked for frozen coal? Check for and remove frozen coal.

N

Do you routinely inspect and maintain the screwN _| Parform routine inspections and maintenance te ensure that
conveyor to ensure proper working condition the screw conveyor operates properly.

Y

* if this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational
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Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

Y
1. Excess Coarse
2. Excess Fines _(See Appendix A
3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can become
lodged between the screw conveyoer and the casing surrounding it.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed in between the screw conveyoer and the casing
surrounding it.

»- High Ash - A high ash coal because it can have a high ciay and high maisture
content can become packed in between the screw conveyor and the casing
surrounding it.

High Moisture - A high moisture coal especially if it has a high ash fines
content can accumulate or pack in between the screw conveyor and the casing
surrounding it.

FIG1-28n/1
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FIGURE 1-29: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Excess Wear In The Coal Feed Conveyor

(Bucket Conveyor)

Do you start the elevator with buckets empty’

Elevators should be started with buckets empty.

lY

free of material?

Do you stop the elevator after the buckets are N

Stop elevators only after the buckets are empty of coal.

Y

]

rate within rated capacity?

Are you feeding coal to the elevator at a unifgrrN

Coal shouid be fed to elevator at a uniform rate within rakied

capacity.

'

Inspect chains regularly for wear on the side bar inner faces, --

shutdowns?

Do you operate conveyor during prolenged

take-ups should be loosened to subsequently avoid undle

tension on chains.

- - N | wear indicates spracket misalignment -- loose pins, missin
Do you inspect chains regularly? cotters and roller wear. Such conditions should be corr ct%d
immediately. j
v ‘
! N | Elevators should be operated frequently to avoid freezing and

Y

N
Have you checked the bett for proper alignm%m‘?-

Check the belt for proper alignment.

Y

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

l

1. Abrasion

2. Relative Free Quartz
3. High Ash

(See Appendix A
For Test Methods)

Operational

Coal Quality

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit}w
the bucket conveyor. A highly abrasive coal can therefore wear away chain
joints and bucket linings.
Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurtities content -- clay, slate,

sand, quartz -- can wear away the chain joints and bucket linings.

| FIG1-29n/1
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FIGURE 1-30: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Bucket Conveyor)

Have you checked for fine damp coal accuanIating Check to see that fine damp coal is not accumulating or
or packing between the buckets and the beltJr———’ packing between the buckets and the beit. Adjust bucke

so as to provide spacing between buckst and belt.
\rY
» |Have you checked for fine coal or coarse N | Check for and remove any coal - coarse cor fine - that have
coal packing in buckets? become packed or lodged in the bucket.
Y

Ara you feeding coal to the bucket at a uniformN__| Coal should be fed to bucket at a unifarm rate within rateI
rate within rated capacity? capacity.

I

Have you checked to see that the buckets are N
securely fastened to beft or chain?

Y

Check to see that buckets are securely fastened to chain or beit.

‘ ! - - Check your automatic coal reclaim for pluggage
| Have you checked your automatic coal rectaiin Br_| NOTE: See figure 1-4 to identify the type of automatic coal

| pluggage? reclaim system you have and follow the Operational Section
v of the corresponding logic diagram for pluggage.
* |f this problem reoccurs, it is -
most iiEer due to coal quatity. Operatlonal

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

L4
1. Excess Coarse
2. Excess Fines __(See Appendix A
3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can beccme wedged between the bucket and belt
causing trouble with attachment bolts.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or kecome packed
between buckets and the belt resulting in prying the bucket from the belt.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the beit resulting in prying the buckat from the balt.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the beilt,

FIG1-20n/1
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FIGURE 1-31: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Feed Conveyor
(Bucket Conveyor)

buckets?

Y

y

Have you checked for fine damp coal accuml}nyaﬂng
* lor packing betwaen the buckets and belt andfimrthm

Check to see that fine damp ceal is not accumulated or [:;lacking
between the buckets and the belt and in buckets.
Adjust bucket so as to provide spacing between bucket and beit.

Are you feeding coal to the buckets at a uniformN

rate within rated capacity?

capacity.

Coal should be fed to buckets at a uniform rate within rated

1Y

Have you checked to see that the buckets arg N
securely fastened to chain or belt?

Check to see that buckets are securely fastened to chain jor belt.

Y

N
Have you checked the belt for proper alignmellnf‘?—’

Check to see that the belt is in alignment with the idlers.

Y
Are you missing any buckets? LN Inspect conveyor and replace any worn or missing brackets.
Y
* |f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational
‘ Coal Quality
Compare Each of the Following Coal Quality

Characteristics with Contract Specifications.

$

2. Excess Fines
[ 3. High Ash
4. High Moisture

1. Excess Coarse

__(See Appendix A
For Test Methods)

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become wedged between the bucket andbelt
causing trouble with attachment bolts.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot} and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the beit.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the beit.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the receiving hopper {boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the belt. ‘

| FIG1-31nA
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FIGURE 1-32: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
Erratic Feeding From The Coal Feed Conveyor
(Bucket Conveyor)

* | accumulating or packing between the buck between the belt and the buckets. Ad;ust buckets ta proyide
and the balt? spacing between the bucket and the belt.
VY

« | Have you checked for fine or coarss coal packéﬁ_. Check for fine or coarse material that may be packed in

Have you checked for fine damp coal N | Check to see that fine damp coal is not accumulating or packing
e{s -

in the buckets? the buckets.
Y
Are you feeding coal to the buckets at a unifarmN__| Coal should be fed to the buckets at a uniform rate withir|
| rate within rated capacity? rated capacity.
Y

1

Have you checked to see that the buckets arg. N
securely fastened?

Check to see that all buckets are secure.

* |f this problem reoccurs, it is i
most Iiﬁely due to coal quality. Op erational

Coal Quality

Compare Each of the Foliowing Coal Quality
Characteristics with Contract Specifications.

1, Excess Coarse
2. Excess Fines _ {See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become wedged between the bucket and belt
causing trouble with attachment bolts.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt rasulting in prying the bucket from the belt.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between buckets and the belt resulting in prying the bucket from the belt.

High Moisture - A high moisture coal especially if it has a high ash fines !

content can clog the receiving hopper {boot) and accumulate or become packed
between buckets and the beit resulting in prying the bucket from the belt. |

FIG1-22n/1
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FIGURE 1-33: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Excess Wear Of Coal Feed Conveyors

(Redler Conveyors)

N
Do you start the conveyor when it is empty? Conveyor should be empty when started.
I
N
Do you stop the conveyor when it is empty? Conveyor should be stopped only when empty.

v

shutdown?

Y

: N | Where operation is seasonal or long shutdown periods occur
Do you operate the conveyor during prolonged empty equipment should be operated a while at regular
intervals to keep all working parts turning freely,

Have you checked the speed of the redlar?

Check the speed and adjust to proper setting.

Y

3

Campara Each of the Following Goal Quality
Characteristics with Contract Specifications.

'

1. Abrasion
2. Relative Free Quartz

3. High Ash

(See Appendix A
For Test Methods)

Operational

Coal Quality

!
Abrasion - Abrasion is the sandpaper effect of particles moving in contact with
the redler conveyor. A highly abrasive material can wear away chain,

skeleton flights and links.

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segragate
quartz particles in coal and is used to evaluate a coal's abrasiveness.

High Ash - A high ash coal having a high impurities content -- clay, slate,

I
1
sand, quartz -- can wear away the chain, skeleton flight and links. |
|

FIG1-33n/1
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FIGURE 1-34: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Redler Conveyor)

Have you checked to see that fine damp coal ) \
* | has ngt become packed between the s eieto‘ N { Check to see that fine cljamp coal has not become packe
flights? " between the skeleton flights.

hi

4

IHave you checked to see that coal is being f ' bt al Check to see that coal is being fed at a uniform rate within
uniform rate within rated capacity? rated capacity.

Iv
Have you checked to see that coarse material -N | Check to see that coarse material -- rocks, wood, etc.-- h%we
rocks, wood, -- have not become lodged between | not become lodged between the duct or tube and the skrleton

the duct and the skeleton flight chain? flight chain.
Y

Y

Have you checked your automatic coal reclai

NOTE: See figure 1-4 to identify the type of automatic coal
pluggage?

reclaim system you have and follow the Operational Section of

v the corresponding logic diagram for pluggage. ]

o Check your automatic coai reclaim for pluggage.
15 r

* if this problem reoccurs, it is .
most IiEely due to coal quality. Operational

— S S . S i i — em— TR WD GEED EEED MR G WS I GEES G W W E—

Coal Quality

Compare Each of the Foliowing Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | {See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the ’L
receiving hopper {boot) and can become lodged between the skelston flight chain
and the duct.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper (boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the receiving hopper (bcot) and accumuiate or become packed
between and around the skeleton flight, links, chain, and the duct. i
High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the receiving hopper (boot} and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

FIG1-3an/1
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FIGURE 1-35: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In The Coal Feed Conveyor
(Redler Conveyor)

Have you checked for fine damp coal that has N

Check to see that fine damp coal has not become packed

become packed in between the skeleton flights? |

between skeleton flights.

lv

Have you checked to see that coarse materia) -N

+ | rocks, wood, frozen coal - has not become lofdge
between the duct and the skeleton flight?

Check to see that coarse material -- rocks, wood, frozen goal -
has not become lodged between the duct and the skeleten flights.

iy

Have you checked to see that coal is being fed bt a) Check to see that coal is being fed at a uniform rate withir rated

uniform rate within rated capacity?

capagcity.

Y

Have you checked the speed of the radler?

Check the speed and adjust to the proper setting.

* If this problem reoccurs, it is
most likely due to coal quality,

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines
3. High Ash

4. High Moisture

’_(See Appendix A
’ For Test Methods)
|

and the duct.

i content can clog the
i between and around

content can clog the
between and around

content can clog the
between and around

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper (boot) and can become lodged between the skeleton flight chain

Excess Fines - Fine coal because it can have a high clay and high moisture

High Ash - A high ash coal because it can have a high clay and high moisture

High Moisture - A high moisture coal especially if it has a high ash fines

receiving hopper (boot) and accumulate or become packed
the skeleton flight, links, chain, and the duct.

receiving hopper {boot} and accumulate or become packed
the skeleton flight, links, chain, and the duct.

receiving hopper (boot} and accumuiate or become packed
the skeleton flight, links, chain, and the duct.

FiG1-35n/1
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FIGURE 1-36: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Redier Conveyor)

% | Have you checked that fine damp coal has ngt N _i Check to see that fine damp coal has not become packe
become packed between the skeleton flights? between skeleton flights.

lv

Have you checked to see that rocks, wood, lar
* | coal particles have not become lodged betw
the duct and the skelston flights?

[+%

Check to see that rocks, wood, large coal particles
have not become iocdged between duct and skeleton flights.

Y
Have you checked to see that the coal is beirig N _| Check to see that coal is baing fed at a uniform rate
fed at a uniform rate within rated capacity? within rated capacity.

Y

* [f this problem reoccurs, it is
most !iEeiy due to coal quality. Operational

Coal Quality

Compara Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
receiving hopper {boot) and can become lodged between the skeleton flight chain
and the duct.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the receiving hopper {boot) and accumulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Ash - A high ash coal because it can have a high ctay and high moisture
content can clog the receiving hopper (boot) and accurnulate or become packed
between and around the skeleton flight, links, chain, and the duct.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the receiving hopper (boot) and accumulate or become packed
between and arcund the skeleton flight, links, chain, and the duct.

FIG1-3gn/t
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FIGURE 1-37: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feed Conveyor
(Chutes)

Have you checked for large rocks, wood, pieces of | Remove any large rocks, wood, pieces of coal, frozen codl or any

* | coal, frozen coal or other foreign objects prevenNng other foreign objects that may be preventing coal flow ouf of the
coal flow out of the chute? chute.

Y

y

x |Have you checked for fine damp coal that maly héve Remove any fine damp coal that may have accumulated ¢r
accumulated or become packed in the chute become packed in the chute.

LY

- . Check your automatic coal reclaim for pluggage.
Have you checked your automatic coal reclaitn &r_| NOTE: See figure 1-4 to identify the type of automatic co |
pluggage? reclaim system you have and follow the Operational Sectipn
Y of the corresponding logic diagram for pluggage.
* |f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational
Coal Quality

Compare Each of the Following Coai Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | {See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
I content can clog the chute discharge opening.

High Ash - A high ash coal because it can have a high ¢clay and high moisture
content can clog the chute discharge opening.

Higih Moisture - A high moisture coal especially if it has a high ash fines
content can clog the chute discharge opening.

FIG1-37n11
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FIGURE 1-38: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In The Coal Feed Conveyor
(Chutes)

* | Have you checked for ratholing?

Check for moist fine coal packed against the walls of the chute.

I

* | Have you checked for partial piuggage?

Check to see that foreign objects are not slowing the fFow of
coal out of the chute.

y Y

* | Have you checked for frozen coal?

Check for frozen coal that may be slowing the flow of co {
out of the chute. j

Y

* If this Eroblem reoccurs, itis
most likely is due to coal quality.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Cantract Spegitications.

l

1. Excess Coarse
2. Excess Fines
3. High Ash

4. High Moisture

(See Appendix A
For Test Methods)

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

i
! Excess Fines - Fine coal because it can have a high clay and high moisture
|

content can pack or accumulate along chute walls and clog the chutd_
discharge opening. i
High Ash - A high ash coal because it can have a high clay and high moisture |
content can pack or accumulate along chute walls and clog the ChUtT
discharge opening.
High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chute
discharge opening.

)‘ FiG1-38n71
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FIGURE 1-39: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feed Conveyor
(Chute)

Have you checked for damp fine coal that haL N

* | become packed along chute walls or at the
discharge end?

Check for fine damp coal that has accumulated along chiite
walls or at the discharge end.

Y

Have you checked for rocks, wood, large coal N | check f d Ks. large | partict ther forei
* . - ‘octs that may be eck for wood, rocks, large coal particles or other foreig
particles or other foreign objec Y objects that may be obstructing coal flow from the chute.

3

obstructing coal flow from the chute?

\v
* |f this problem reoccurs, it is .
most likely due to coal quality. Operational
Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high ¢lay and high moisture
content can pack or accumulate along chute walis and clog the chutd
discharge opening.

High Ash - A high ash coal because it can have a high clay and high meisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chute
dischargs opening.

FiG1-39n/1
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FIGURE 1-40: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Feeders
{Chute)

Are there large rocks, wood, pieces of coal, —l
frozen coal or other foreign objects preventin N,
coal flow out of chute?

Y

Remove frozen coal or any foreign objects so coal flows
freely from chute.

Have you checked for pluggage inthe coal | N | Check for pluggage in the bunker.
bunker? NOTE: See Operational Section of Figure 1-43,

Y

l Check for pluggage in the coal feed conveyor,

Have you checked for pluggage in you coal feel__ | NOTE: See figure 1-4 1o identify the type of coal feed
conveyor? conveyor you have and follow the Operational Section of the
corresponding legic diagram for pluggage.

Y
, Check for pluggage in the automatic coal raclaim.

Have you checked your automatic coal reclaim far_| NOTE: See figure 1-4 to identify the type of coal feed
pluggage? conveyor you have and follow the Operational Section of the
corresponding logic diagram for pluggage.

Y
* |f this problem reoccurs, it is .
most Iiﬁely due to coal quality. Operational
, Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the chute discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the chute discharge opening.

High Moisture - A high meisture coal especially if it has a high ash fines
content can clog the chute discharge opening.

FIG1-40n1



USACERL TR 97/14, Vol 2 A45

FIGURE 1-41;: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In the Coal Feeder
(Chutes)

+ | Have you checked for fine damp coai that hag N __| Check for fine damp ccal that has become packed alongthe
become packed along the walls in the chute? walls of the chute.

Y

Have you checked for coarse material - rocks, N ! Check for coarse material - rocks, wood, frozen coal -- and
* | wood, frozen coal, - that is obstructing flow flom | other foreign objects that are cbstructing flow from the cHutes.

the chute?
Y
* If this problem reoccurs, it is :
most Iiﬁely due to coal quality. Operational
Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

¥
1. Excess Coarse ‘
2. Excess Fines __(See Appendix A
3. High Ash i  For Test Methods)
4. High Moisture :

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal becausse it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chut:
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture |
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate alongs chute walls and clog the chute
discharge opening.

FIGY-41rv2
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FIGURE 1-42: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Feeder
(Chutes)

Have you checked for wood, large rocks, pieceN
of coal, or foreign cobjects preventing coal flow
out of the chute?
[
;Y

% [Have you checked for fine damp coal that may tlvg| Check for and remove fine damp coal that may have pacTed

Check for and remove any large rocks, wood, pieces of ceal or
any other foreign objects preventing coal flow out of the ghutes,

packed or accumulated in the chute? or accumulated in the chute,

Y

* |f this problem reoccurs, it is .
most liEeiy due to coal quality. Operational

Coal Quality

Compare Each of the Following Coa! Quality
Characteristics with Contract Specifications,

1. Excess Coarse
2. Excess Fines _ (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
chute discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along chute walls and clog the chute
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate aiongs chute walls and clog the chute
discharge opening.

FIG1-42n/2
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FIGURE 1-43: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Bunker

, | Arethere large rocks, wood, pieces of coal, Remove frozen coai or any foreign objects preventing codl
frozen coal or other foreign objects preventing N _| ¢ow from the coal bunker
coal flow from the bunker? :
Y
- Check your feed conveyor for pluggage. L
Have you checked for pluggage in your coalfedd | NOTE: See figure 1-4 to identify the type of automatic codl
conveyor? raciaim you have and follow the Operational Section of thHe
lY corresponding logic diagram for pluggage.
Have you checked your automatic coal reclaim fer | Check you automatic coal reclaim for pluggage.
pluggage? NOT_E: See figure 1-4 to identify the type of automatic coal
reclaim you have and follow the Operational Section of the
Y corresponding logic diagram for pluggage.
* If this problem reoccurs, it is .
most likely due tc coal quality. Operational
Coal Quality

Caompare Each of the Following Coal Quality
Characteristics with Contract Specifications.

]
1. Excess Coarse
2. Excess Fines __(See Appendix A
3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
bunker discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the bunker discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can clog the bunker discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can clog the bunker discharge opening.

FIG-43n/2
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FIGURE 1-44: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity In The Bunker

« | Have you checked for fine damp coal that hag_N _| Remove fine damp material that has become packed alon g the
become packed along the bunker walls? walis of the bunker.

Y

Have you checked for coarse material -- rocks, N _| Remove any coarse material that may be obstructing flow from
* | wood, etc, - or foreign objects that are obstrycting | bunker.

flow from the bunker?

Y

* If this problemn reoccours, it is "
most Iiﬁely' due to coal quality. Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

I
'

1. Excess Coarse |

2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
bunker discharge opeaning.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumuiate along bunker walls and clog the burtker
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate aicng bunker walls and ¢log the bunker
discharge opening.

High Moisture - A high moisture coal especially i it has a high ash fines
content can pack or accumulate along bunker walls and clog the burker
discharge opening.

FIG1-46r2
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FIGURE 1-45: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Bunker

Have you checked for damp fine coal that hag N _| Check for fine coal that has accumuiated or become packed
* | become packed along the bunker wails? along the bunker walls.
Y
Have you checked for rocks, wood, or farge codll _| Check for rocks, wood, large coal particles or other forei n
* particles that may be obstructing coal flow? obijects that may be obstructing coal flow from the bunkeﬂ:
Y

* If this problem reoccurs, it is .
most likely due to coal quality. Operational
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Coal Quality

Compare Each of the Following Ceal Quality
Characteristics with Contract Specifications.

1, Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
bunker discharge opening.

Excess Fines - Fine coal bacause it can have a high clay and high moisture

content can pack or accumulate along bunker walls and clog the tunker

e———
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate aleng bunker walls and clog the buriker
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along bunker walls and clog the bunker
discharge opening.

FlG1-95rv2
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FIGURE 1-46: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Hopper

Does the hopper have a cut-off gate? Check to see that the gate is completely opened and seclred.

IN

+ | Have you checked for large rocks, weod, pier:eiiof Check for and remove large rocks, wood, pieces of coal r?-aat
J

coal, that are preventing coal flow onto the gfale? | are preventing coal flow onto the grate.

lY

Have you checked for pluggage in the ceal N | Check for pluggage in the coal feeder.
feeder? NOTE: See Operational Section of Figure 1-40.
lv
| Have you chacked for pluggage in the coal N [Check for pluggage in the coal bunker.
' bunker? NOTE: See Operaticnal Section of Figure 1-43.

WY
Check for pluggage in the coal feed conveyor.

Have you checked for pluggage in you coal fedd | NOTE: See figure 1-4 to identify the type of coal feed
conveyor? conveyor you have and follow the Operational Section of the

corresponding logic diagram for pluggage.
Y
- Check your automatic ccal reclaim for pluggage.
Have you checked your automatic coal reclalm B NOTE: See figure 1-4 to identify the type of coal feed
pluggage? conveyor you have and follow the Operational Section of the
Y corresponding logic diagram for pluggage.

* |f this problem reoccurs, it is .
most IiEe!y due to coal quality. Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

f
L

1. Excess Coarse

2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture '

Excess Coarse - Coarse coal particles and other foreign objects can clog the
hopper discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can clog the hopper discharge opening.

High Ash - A high ash coai because it can have a high clay and high moisture
content can clog the hopper discharge opening.

High Moisture - A high moisture coai especially if it has a high ash fines
content can clog the hopper discharge opening.

FIG1-a8n/2
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FIGURE 1-47: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
insufficient Capacity In The Coal Hopper

| Have you checked the level of coal in the ho;} &7 | Check the level and fill the hopper with coal. ’

Y
Y

Does the hopper have a cut-off gate?

Y .| Check to see that the cut-off gate has been opened completely
and is In a secure paosition.

rN
. | Have you checked for damp fine coal sticking t& _| Check for fine damp coal sticking tc the hopper walls
the hopper walls obstructing coal flow? obstructing coal flow.
Y

3

« | Have you checked for rocks, wood, or large codll | Check for rocks, wood, large coal particles or other foreig
particles or foreign objects preventing coal flow? objects that may be preventing coal flow?

b

[ Have you checked the coal regulating gate? 1,_N,[ Check and adjust the position of the coal regulating gatei
L

Y

1 Do you have a chain and traveling grate? M Check and adjust the grate speed to the proper setting, ]
L

rN
f
} Do you have a vibrating grate? |.__Y__' Check and adjust the interval and duration of vibrations. |
L
* If this problem recccurs, it is Operational

most likely due to coal quality.

l Coal Quality
Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines __(See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can cleog the
hopper discharge opening.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

FIG1-47ry2
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FIGURE 1-48: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Hopper

, | Have you checked for damp fine coal sticking &

the hopper walls? Check for fine damp coal sticking to the hopper walls.
Y
« | Have you checked for rocks, woed, or large codil | Check for rocks, wood, large coal particles or other foreign
particles or foreign objects? objects that may be obstructing coai flow.
Y
N _ 1
ls the hopper cut-off gate securely open? Check to see that the hopper cut-off gate has been secuTIy
opened.
N
*If this'ﬂroblem reoccurs, itis \
most likely due to coal quality, Operational
! Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse
2. Excess Fines | (See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse - Coarse coal particles and other foreign objects can clog the
hopper discharge opening.

Excess Fines - Fina coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

High Ash - A high ash coal because it can have a high clay and high moisture
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

High Moisture - A high moisture coal especially if it has a high ash fines
content can pack or accumulate along hopper wall and clog the hopper
discharge opening.

FIG1-48n/2
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FIGURE 1-49: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Wear Of The Coal Regulating Gate

« | Have you checked to see that fine damp coalis Mot | Check to see that fine damp coal is not packed in betwesgn the
packed in between the grate and the gate? grate and the gate.

Y

Have you checked to see that the gate is at N _| Check and adjust if necessary the gate to the proper disthnce

the proper setting? above the grate.
y Y
. Y - i
Do you have a chain and traveling grate? g:teeck and adjust grate speed so coal flows freely underneath
N

¥ | Check and adjust the interval and duration of the vibration until
coal is evenly distributed onto grate.

Do you have a vibrating grate?

N
* |f this problem reoccurs, it is .
most iﬁ«ely due to coat quality. Operational
Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

l

1. Abrasicn

(See Appendix A
For Test Methods)

2. Relative Free Quartz
3. High Ash

Abrasion- Abrasion is the sandpaper effect of solid particles moving parallel to
and in contact with the coal regulating gate. A highly abrasive coal can
therefore wear away the gate surface.

Relative Free Quartz (AFQ)- The RFQ value represents the amount of segregated
quartz particles in coal and is used to evaluate a coal's abrasiveness,

High Ash- A high ash coal having a high impurities content -- clay, slate, sand,
quartz -- can also wear away metal surfaces as it comes in contact
with the gate.

FIG1-48N/2
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FIGURE 1-50: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pluggage In The Coal Regulating Gate

|
Have you checked for racks, wood, large Co%lgaﬂ Check for rocks, wood, large coal particles that may be

* | particles or other foreign objects preventing
flow underneath the gate? keeping coal from flowing freely underneath the grate.

I

Have you checked the position of the coal N __| Check and adjust the position of the coal regulating gateluntil the
regulating gate? proper coal bed thickness is distributing onto the grate.

y Y

—

Do you have a chain and traveling grate?

Y | Check and adjust grate speed until coal is evenly distribu'ting
ontc the grate. !

N

Y _| Check and adjust the interval and duration of the vibrations until
coal is evenly distributing onto grate.

Do you have a vibrating grate?

N

Check the coal hopper for ptuggage.
* | Have you checked the coal hopper for plugg{xgg. | NOTE: See Operational Saction of Figure 1-46.

Y

N Check the coal feeder for pluggage.
* | Have you checked the coal feeder for pluggage?— NOTE: See f(izgure 1-4 to identify the type of coal feeder

you have and follow the operafional section of the corresponding
| v logic diagram for pluggage.
Y
« | Have you checked the raw coal bunker for N ! Check the raw coal bunker for pluggage.
pluggage? NOTE: See Operational Section of Figure 1-43.
Y

Check the coal feed conveyor for pluggage.
» | Have you checked the coal feed conveyor N . NOTE: See figure 1-4 to identify the type of coal feed
for pluggage? conveyor you have and follow the operational section of the
corresponding logic diagram for pluggage.

Y

y
« | Have you checked your automatic ccal reclaim fsir

Check your automatic coal reclaim for piuggage.

" NCTE: See figure 1-4 to identify the type of automatic

ptuggage? coal reclaim you have and follow the operational section of the
corresponding logic diagram for pluggage.

Y
, o ]
* |f this probiem reoccurs, it is s
most likely due to coal quality. ‘ Operational
i Coal Quality

See next page for Coal Quality Section

FIG1-50N/2
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FIGURE 1-50 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Pluggage In The Coal Regulating Gate

See operational section on previous page.

Operational

Coal Quality

Compara Each of the Following Coal Quality
Characteristics with Contract Specifications

l

1. Excess Coarse .
2. Excess Fines {See Appendix A

3. High Ash For Test Methods)
4. High Moisture

Excess Coarse- Cearse coal particles not able to pass underneath a

properly adjusted gate can become lodged between the gate and the
grate preventing coal flow.

Excess Fines- Fine coal because it can have a high clay and high moisture

grate preventing coal flow.

High Ash- A high ash coal because it can have a high clay and a high moisture
content can become packed around the gate and between the gate and
preventing coal flow.

High Moisture- A high moisture coal especially if it has a high ash fines

content can accumulate or pack around the gate and between the gate
and the grate preventing coal flow.

content can become packed around the gate or between the gate and thg

he grate

FIG1-50BN/2
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FIGURE 1-51: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity Of The Coal Regulating Gate

Have you checked for rocks, wood, large codl
articles, or other foreign objects preventing &. Check for rocks, wood, large coal particles, or other foreign

low underneath the coal regulating gate? cbjects preventing coal flow underneath the coal regulating gate.
Y
Have you checked the gate =etting? N Check and adjust the position of the gate to the proper gosition.
Y

Y Check and adjust the grate speed until coal is sveniy

. . 2
Do you have a chain and traveling grate? distributing onto the grate.

N

Y __| Check and adjust the interval and duration of the vibrations
until coal is evenly distributing onto the grate.

Do you have a vibrating grate?

N

* |f this problem reoccurs, it is s
most likely due to coal quality. Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. Excess Coarse

2. Excess Fine (See Appendix A
3. High Ash For Test Methods)

4. High Moisture

Excess Coarse- Coarse coal particles not abile to pass underneath a
properly adjusted gate can become lodged between the gate and the
grate preventing coal flow.

Excess Fines- Fine coal because it can have a high clay and high moisture
content can become packed around the gate or between the gate and the
grate preventing coal flow.

High Ash- A high ash coal because it can have & high clay and a high moisture
content can become packed around the gate and between the gate ang
the grate slowing coal flow.

High Moisture- A high moisture coal especially if it has a high ash fines
content can accumuiate or pack around the gate and between the gate
and the grate preventing coal flow.

FIG1-51N/2
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FIGURE 1-52: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erratic Feeding From The Coal Regulating Gate

obstructing coal flow underneath the gate?

Have you checked for rocks, wood, large coal N
* | particles, or other foreign objects that may b

Y

Check for and remove rocks, wood, large coal particles,
other foreign objects that may. be obstructing coal flow
underneath the gate.

» | Have you checked to see if fine damp coal h
become packed between the gate and the g

N
te?

—

Check to see that fine damp coal has not become packeid or

accumulated between the gate and the grate.

LY

adjusted and is in a secure position?

Have you checked that the gate has been propély

Check to see that the gate has been properly adjusted;}'ld is

in a secura position.

Dc you have a vibrating grate?

Y
Y
. . Y_| Check and adjust the grate speed until coal is evenly
Do you have a chain and traveiing grate? distributing onto the grate.
(N .
Y .| Check and adjust the intervai and duration of the vibratid

until coal is evenly distributing onto the grate.

N

* if this ﬁroblem reoccurs, itis
maost likely due to coal quality.

Coal Q

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications,

1

4, High Mo

1. Excess Coarse
2. Excess Fines
3. High Ash

isture

_ (See Appendix A
For Test Methods)

Excess Coarse - Coarse coal particles not able to pass underneath a properly
adjusted gate can become lodged between the gate and the grate preventing
coal flow.

Excess Fines - Fine coal because it can have a high clay and high moisture
content can become packed around the gate or between the gate and the
preventing coat flow.

High Ash - A high ash coal because it can have a high clay and high moisture
content can become packed around the gate or between the gate and the grate
preventing coal flow,

High Moisture - A high moisture coat especially if it has a high ash fines

content can accumulate or pack around the gate or between the gate ar]
preventing coal flow.

Operational

uality

grate

dthe grate

FIG1-52rv2
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FIGURE 1-53: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And Inability To Meet Load
(Boiler)

Have you checked to see that the boiler is

operating at the excess air level recommend Check and adjust the air supply to the boiler.
the manufacturer?
It

Have you checked the FD fan speed, FD fan |niéf _i Check and adjust FD fan dampers, FD fan inlet vanes ang
vanes and FD fan dampers? and FD fan speed for balanced airflow through the grates.
l
'Y

N | Check and adjust overfire air jets so as to improve mixing
combustible gases and keep flame front off the boiler walls.

Have you checked the overfire air jets?

Y

Fave you checked the pesition of the coal N | Check and adjust position of coal regulating gate until proper coal
{Tegulating gate? bed thickness is distributing over grate.
Y

r

Y | Check and adjust grate speed until coal is evenly distributing
on the grate.

Do you have a chain and traveling grate?

N

Y _| Check and adjust the intarval and duratton of the vibratioTs

i i ? —
Do you have a vibrating grate? ‘ until coal is evenly distributing onto the grate.

N

y

Have you checked the ID fan inlet vanes, ID fan N__| Check and adjust iD tan inlet vanes, ID fan dampers and
dampers, and iD fan speed? ID fan speed to balance gas flow through chimney.

Y

Operational

Coal Quality

!
See next page for Coal Quality Section.

FIG1-53n/2
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FIGURE 1-53 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For insufficient Capacity And Inability To Meet Load

See operational section on previous page.

Operational

Coal Quality

Y
‘ Compare Each of the Fallowing Coal Guality

Characteristics with Contract Specifications

|

. Low Heating Value
. Low Volatile Matter
. High Fixed Carbon
. High ASH

. Excess Coarsea

. Excess Fine

. Low Moisture

(See Appendix A
For Test Methods)

~NOoO oW =

Low Heating Value - i the coal is lower in heating value more will need to be
burned to meet demand which can lead to increase operation and maintenanca of
storage and handling equipment.

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal,

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
tn the furnace high combustible losses can oceur,

High Ash - If excessive ash particles can become sufficiently thick on the grate
to seriously restrict air flow through the grate and fuel bed making it
difficult to complete combustion.

Excess Coarse - Coarse coal tends to segregate in coal conveying equipment and
hoppers causing uneven burning, an uneven ash and coal bed on the grate.

Excess Fines - Too many fines can cake (agglomerate) or fuse into large masses
{Clinkers) interfering with uniform airflow through the grate and fugl bed
making it difficult to complete combustion.

Low Moisture - Dry coal can get entrained and carried out with the combustion
gases resulting in high combustion losses.

FiG1-53nb/2
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FIGURE 1-54: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Reduced Boiler Efficiency

Have you checked to see that the boiler is
operating at the excess air tevel recommend

o,

the manufacturers?

Check and adjust the air supply to the boiler.

Y

Have you checked FD fan dampers, FD fan inletN

vanes and FD fan speed?

FD fan speed for balanced air flow through the grates.

I

lines are not plugged?

Check and unplug any reinjection lines.

Inspect and adjust FD fan dampers, FD fan inlet vanes, agnd

ntil coal

lone.

Have you adjusted the overfire air jets? N .| Check and adjust overfire air jets to improve mixing combustible
gases and keep flame front off of boiler walls,
Y
Have you checked the positicn of the coal N _| Check and adjust the coal regulating gate so as to prodyce a
regulating gate? uniform distribution of coal on the grate.
Y
Y . ! .
Do you have a chain and traveling grate? C.het.:k and adjust the grate speed until the coal is evenly
distributed onto grate.
¥N
I Y .| Check and adjust the duration and interval of vibrations
Do you have a vibrating grate? ) e
is evenly distributing onto grate.
IN
Have you checked the velocity of the gas flom_ N _| Check and adjust the velecity of gas flow through the cyc
through the cyclone?
Y
i
Have you checked to see that fly ash reinjectign N

Y
Have you checked ID fan dampers, ID fan in}eLN_d_ Inspect and adjust ID fan dampers, ID fan inlet vanes, ID fan
vanes and ID fan speed? speed to balance gas flow through chimney.
v ! Operational
Y Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

l

1. Low Volatilte Matter
2. High Fixed Carbon
3. Excess Fine

4. |Low Moisture

(See Appendix A
For Test Methods)

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce encugh heat to ignite the coal.

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace high combustible losses can oceur.

Excess Fines - Too many fines can cake (agglomerate) or fuse into large masses
(Clinkers) interfering with uniform airflow through the grate and fuel bed
making it difficult to compiete combustion.

Low Moisture - Dry coal can get entrained and carried out with the combustion
gases resulting in high combustion losses.

FIG1-5an/2
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FIGURE 1-55: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Corrosion Of The Boiler Components
(Chain and Traveling Grate, and Vibrating Grate)

Have you checked to see that the boiler is

operating at the excess air level recommended B .| Chack and adjust the air supply to the boiler.
the manufacturer?

Iy

vanes and FD fan dampers?

Have you checked the FD fan speed, FD fan [ni# _| Check and adjust to FD fan dampers, FD fan inlet vanes and
and FD fan speed to balance air flow through the grates.

T
|
Y Y

Have you checked the overfire air jets?

N | Check and adjust the overfire air jets so as to improve mixing
combustible gases and keep flame front off of boiler wall

I

regulating gate?

Have you checked the position of the coal N _| Check and adjust the position of the coal regulating gate until
propar coal bed thickness is distributing cver the grate.

\TY

Do you have a traveling and chain grata?

on the

grate.

Y .| Check and adjust the grate speed until coal is evenly distfibuting

N

Do you have a vibrating grate?

Y__| Check and adjust the interval and duration of the vibrations
until coal is evenly distributed on the grate. T

1

N

——— e —— — — —— — —— — —— — — — —

f

Compare Each of the Following Coal Quality

Characteristics with Contract Speciﬁoaﬁons'
I
Y
1. High Chilorine
2. High Sulfur (See Appendix A
3. High Ash For Test Methods)

4. Excess Fines

Operational

Coal Quality

i High Chiorine - Chiorine in the coal can react during the combustion process
and form a corrosive deposit on the grate.
High Sutfur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on the grate.
High Ash - Ash high in clays and shale can react during the combustion process
to form a corrosive deposit on the grate.
Excess Fines - Fines high in ash -- clay and shale -- can react during the
combustion process te form a corrosive deposit on the grate.

FIG1-55rv2
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FIGURE 1-56: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Segregation On The Grate

Have you checked the position of the coal N _| Check and adjust the position of the coal regulating gatel until
regulating gate? the proper coal bed depth is distributing over the grate.

LY

. . Y _| Check and adjust the gate speed until coal i I

‘ i ta? j g p until coal is evenly
Do you have a chain and traveling grate distributing on the gate,

N

L " Y Check and adjust the imerval and duration of the vibratians
Do you have a vibrating grate? until coal is evenly distributing on the grate.
N
. . | Check the hopper for erratic feeding.

Have you checked the hopper for erratic feeémgl?- NOTE: See Operational Section of Figure 1-48.

Y

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

¢

1. Excess Coarse __(See Appendix A
2. Excess Fines For Test Methods)

Excess Coarse - Coarse coal tends to segregate in the coal-conveying equipment,
| hoppers, and in one area of the grate causing uneven feeding and uneven burning
| respectively.

(SSNSE. Excess Fines - A high fines coal segregated in one area on the grate can lead to

high particulate loading, high combustible heat losses and severe clinkering
problems.

FIG1-66n/2
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FIGURE 1-57: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Pressure Drop Across The Grates

(Chain And Traveling Grate, Or Vibrating Grate)

Have you checked the position of the coal
regulating gate?

N _| Check and adijust the position of the coal regulating gate|until the
proper coal bed depth is distributing over the grate.

Y

A

Do you have a chain and traveling grate?

Y _|Check and adjust the grate speed until coal is evenly distfibuting
on the grate.

N

Do you have a vibrating grate?

Y _|Check and adjust the interval and duration of the vibratior
untit coal is evenly distributing on the grate.

7]

yN

| N |
* | Have you checked the hopper for erratic fee‘f'"g' NOTE: See Operational Section of Figure 1-48.

N Check the hopper for erratic feeding.

Y

* | Have you checked the hopper for pluggage?

N Check the hopper for pluggage.
NOTE: See Operationat Section of Figure 1-46.

Y

* If this problem reoccurs, it is
most likely due to coal quality.

Operational
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] Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

'

1. High Free Swelling Index .
2. Excess Fines (See Appendix A
3. High Ash For Test Methods)

High Free Swelling Index- Coal having a high free sweiling index will likel
cake (agglomerate) or fuse into large masses (¢linkers) interfering
with uniform air flow through the grate and fuel bed.

Excess Fines- A coal with too many fines can cake {agglomerate) or fuse into
I large masses (clinkers) interfering with uniform air flow through
the grate and fuel bed.

High Ash- Ash on the grate can become thick encugh to seriously restrictiair
flow through the grate and the fuelbed.

FIG1.57/2
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FIGURE 1-58: OVERFEED ST
For Uneve

OKER TROUBLESHOOTING LOGIC DIAGRAM
n Ash Bed On The Grates

(Chain And Traveling Grate Or Vibrating Grate)

Have you checked the position of the coal

N _| Inspect and adjust tha position of the coal regulating gate until

the proper coal bed depth is distributed over the grate.

regulating gate?
Iy

Do you have a chain and traveling grate?

Y _| Check and adjust the grate speed until coal is evenly distributed
on the grate.

N

operating at the excess air level as recommen
by the manufacturer?

B h ibrating arata? Y _|Check and adjust the interval and duration of the vibrations
© you have a vibrating grale: until coal is evenly distributed on the grate
IN
Have you checked to see that the boiler is N

ided ™ Check and adjust the air supply to the boiler.

It

Have you checked FD fan dampers, FD fan i
vanes, and FD fan speed?

:11&.. Inspect and adjust FD fan dampers, FD fan inlet vanas,? d FD
fan speed for balanced air flow through the grates. T

1Y

Have you adjusted the overfire air jets?

N | Adjust overfire air jets to improve mixing of volatilé gases
and hold flame front off of front wall,

Y

Have you inspected casing and access
doors for cracks?

N _| Inspect and repair cracks in casing and access doors to reduce
air infiltration into the boiler.

Ty

Operational
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| Coal Quality

Compare Each of the Following Coal Quality
Charactsristics with Contract Specifications

:

1. Excess Coarse

2. Excess Fines

3. High Moisture

4. High Free Swelling index

(See Appendix A
For Test Methods)

coal bed.
Excess Fines - A high

High Free Swalling Ind
coking tend

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment
and in the hopper causing uneven feeding, uneven burning and an uneven ash

uneven burning.

High Moisture - Wet coal may cleg in chutes or hopper causing uneven or erratic
feeding, uneven burning and an uneven ash or coal bed.

fines coal can segregate in one area of the grate causing

ex(FSI) - Coking coals -- the FSI is an indication of the

encies of coal -- tend to swell and produce a deep fuel bed,
FlQ1-58n/2
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FIGURE 1-59: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Uneven Coal Bed On The Grates
(Chain and Traveling Grate Or Vibrating Grate)

ngave you checked the position of the coal N

inspect and adjust the position of the coal regulating gat
until the proper coal bed depth is distributed over the grate.

|regulating gate?
lv

Do you have a chain and traveling grate?

Check and adjust the grate speed until coal is avenly
distributing on the grate.

In

Co you have a vibrating grate?

Check and adjust the interval and duration of the vibrations
until coal is evenly distributed on the grate.

N

Have you checked FD fan dampers, FD fan inleN

vanes and FD fan speed?

Inspect and adjust FD fan dampers, FD fan inlet vanes, ahd FD
fan speed for balanced air flow through the grates.

A

Operational

]

' Coal Quality

Compare Each of the Following Coal Quality
Charactaristics with Contract Specifications

}

|

1. Excess Coarse

2. Excess Fines

| 3. High Moisture

I 4, High Free Sweliing Index

(See Appendix A
For Test Methods)

coal bed.

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment
and in the hopper causing uneven feeding, uneven burning and an uneven ash

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and
hoppers causing unaven feeding, uneven burning, and an uneven ash and|coal bed.

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic
feeding, uneven burning and an uneven ash or coal bed.

High Free Swelling Index(FSi) - Coking coals -- the FSlis an indication of the
coking tendencies of coal -- tend to sweil and produce a deep fuel bed.

FiG1-658ny2
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FIGURE 1-60: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Uneven Burning On The Grates

(Chain And Traveling Grate Or Vibrating Grate)

Have you checked to see that the bailer is N ) ) i
operating at the excess air lavels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?
Y

Have you checked FD fan dampers, FD fan inieN ! Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow through the grates.

Y
Have you adjusted the overfire air jets? N _| Adjust overfire air jets to improve mixing of volatile gases

and hold flame front off of front wall,

¥

Have you checkad the position of the coal N | Inspect and adjust the position of the coal regulating gatj

regulating gate? until the proper coal bed depth is distributed over the grate,
Iy

Do you have a chain and traveling grate?

Check and adjust the grate speed until coal is evenly
distributing on the grate.

¥
{N

o Y _| Check and adjust the interval and duration of the vibratior'rs
Do you have a vibrating grate? |

until coal is evenly distributed on the grate.

N
Have you inspected casing and access N _| Inspect and repair cracks in casing and access doors to reduce
doors for cracks? air infiltration into the boiler.

Y

Operational

Coal Quality

- me A S G G wen I I S GEED SR GEMND SIS W

Compare Each of the Following Caal Quality
Characteristics with Contract Specifications

!

1. Excess Coarse

2. Excess Fines

3. High Moisture

4. High Free Swelling lndex1

(See Appendix A
For Test Methods)

Excess Ccarse - Coarse coal tends to segregate in the coal conveying equipment
and in the hopper causing uneven feeding, uneven burning and an uneven|ash
coal bed.

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and
hoppers causing uneven feeding, uneven burning, and an uneven ash and|coal bed.

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic
feeding, uneven burning and an uneven ash or coal bed.

High Free Swelling Index(FSI) - Coking coa's -- the FSl is an indication of the
coking tendencies of coal - tend to swell and produce a deep fuel bed.

FiG1-60n/2




USACERL TR 97/14, Vol 2

A67

FIGURE 1-61: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Warped, Burnt, and Cracked Grates

(Chain And Traveling Grate Or Vibrating Grate)

Have you checked to see that the boiler is N . ) ]
operating at the excess air levels as Check and adjust the air supply to the bailer.

recommended by the manufacturer?

WY

Have you checked FD fan dampers, FD fan inle ?spect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow through the grates.

I

N _| Adjust cverfire air jets to improve mixing of volatile gases

Have you adjusted the overfire air jets? and hold flame front off of front wall.

1Y
Have you checked the position of the coal N__|Inspect and adjust the position of the coal regulating gati
regulating gate? until the proper coal bed depth is distributed over the grate.

I

De you have a chain and traveling grate?

I

Do you have a vibrating grate?

Y _!Check and adjust the grate speed until coal is evenly
distributing on the grate.

Y _| Check and adjust the interval and duration of the vibrations
until coal is evenly distributed on the grate.

N
Have you inspected casing and access N__| Inspect and repair cracks in casing and access doors to reduce
doors for cracks? air infiltration into the boiler.
M Operational
Coal Quality

Compare Each of the Following Ceal Quality”
Characteristics with Contract Specifications

;

1. Excess Coarse 1

2. Excess Fines {See Appendix A

3. LC_>w Ash_ For Test Methods) |

4, High Moisture i
J

Excess Coarse - Coarse coal can segregate in one area of the grate creating a
thin coal or ash bed on ancther area of the bed exposing the grates and tuyeres
to the furnace heat.

Excess Fines - Fine coal can segregate in one area of the grate creating a thin
coal or ash bed exposing the grates and tuyeres to the furnace heat.

R Low Ash - The grates and tuyeres depend upon a covering of ash to protect them
from the furnace heat, and a low-ash coal may not provide adequate protection

High Moisture - Wet coal can clog in the supply chute or coal hopper while the
stoker is in operation causing the grates and tuyeres to become exposed tq the
furnace heat.

FIG1-81rv
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FIGURE 1-62: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Clinkers On The Grates
(Chain And Traveling Grate Or Vibrating Grate)

Have you checked to see that the boiler is op arqy'n_
at the excess air level recommended by the
manufacturer?

I

Have you checked the FD fan dampers, FD fanN _| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
inlet vanes, and FD fan speed? fan speed for balanced air flow through the grates.

Check and adjust the air supply to the boiler.

Y

N _| Adjust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler wall.

Have you adjusted the overfire air jets?

Y

Y

Have you checked the position of the coal N __|Inspect and adjust the position of the coal regulating gat L until the
regulating gate? proper coal bed depth is distributing over the grate. El

Y
Do you have a chain and traveling grate?
i

Do you have a vibrating grate?

Check and adjust the grate speed until coal is evenly distfibuting
on grate.

Y _|Check and adjust the interval and duration of the vibratiors
until coad is evenly distributing on the grate,

Y

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

i

1. High Free Swelling
(See Appendix A
For Test Methods)

2. Low Ash Fusion Temperatu
3. Excess Fines

\
High Free Swelling Index- Coal having a high free swelling index will Iikely‘

cake (agglomerate) or fuse into large masses (clinkers) interfering
with uniform air flow through the grate and fuel bed. !

Low Ash Fusion Temperature- Coal with a low ash fusion temperature will bscome
plastic or liquid forming a fused mass (clinker) on the grate surface.
Clinkers can shut off air openings in tuyeres and interfere with
the movement of fuel on the grate.

Excess Fines- Coal with too many fines can cake (agglomerate) or fuse into
large masses (clinkers) interferring with uniform air flow through
the grate and fuel bed.

FIG1-62N/2
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FIGURE 1-63: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout On The Grate

(Chain And Traveling Grate Or Vibrating Grate)

Have you checked to see that the bailer is N ) ) -
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?
Y
Have you checked FD fan damgpers, FD fan iplel__| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow through the grates. r
I
Have you adjusted the overfire air jets? N __ | Adjust overfira air jets to improve mixing of volatile gases
and hold flame front off of the boiler wail.
vy
1
Have you checked the position of the coal N _/Inspect and adjust the position of the coal regulating gatg
regutating gate? until the proper coal bed depth is distributed over the grale.

Y

Do you have a chain and traveling grate?

N

Check and adjust the grate speed until coal is evenly
distributing on the grate.

Y _| Check and adjust the interval and duration of the vibratioliws

Do you have a vibrating grate?

until coal is evenly distributed on the grate.

N Operational
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1 Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

:

1, High Fixed Carbon
2. Low Volatile Matter

(See Appendix A

3. Excess F_ines For Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
to react with the carbon in the furnace high combustible losses can occur,
Unburnt carbon will be carried over the grate into the ashpit.

Low Volatiie Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat te ignite the coal. Unburnt
carbon will be carried over the grate into the ashpit.

Excess Fines - Too many fines on the grate can lead to high particulate loadings
because they are easily carried out of the furnace and high combustible losses
because the particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to i1s ignition temperature, and therefore the harder it is to ignite the
coal. Unburnt carbon can then get carried over the grate into the ash pit if
there is not encugh time aliowed for the coal to burn on the grate.

FIG1-83/2
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FIGURE 1-64: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Refractory Surfaces

Have you checked to see that the boiler is N ] i .
operating at the excess air levels as Check and adjust the air supply to the boiler.

recommended by the manufacturer? |

1Y

! Have you checked FD fan dampers, FD fan inleN _| inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
| vanes and FD fan speed? fan speed for balanced air flow through the grates.
I
Have you adjusted the overfire air jets? N _ Adjust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler wall.

I

Have you chacked the position of the coal N __| Inspect and adjust the position of the coal regulating ga14
regulating gate? until the proper coal bed depth is distributed over the grate.

I

Do you have a chain and traveling grate?

IN

Do you have a vibrating grate?

Check and adjust the grate speed until coal is evenly
distributing on the grate.

Y ! Check and adjust the interval and duration of the vibratiotj,ns

until coal is evenly distributed on the grate. |

]N

! Operational

i
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H

' Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications

1. High Chlorine
2. High Sulfur (See Appendix A

3. High Ash For Test Methods)
4. Excess Fines

High Chlorine - Chlcrine in the coal can react during the combustion process ‘
and form a corrosive deposit on refractery surfaces. |
High Sulfur - Sulfur in the coal can react during the combustion process and ‘
form a corrosive deposit on refractory surfaces. |
High Ash - Ash high in sodium and potassium can react during the combust:on'
process to form a corrosive deposit on refractory surfaces, I
Excess Fines - Fines high in ash -- sodiurn and potassium -- can react during the
combustion process to form a corresive deposit on refractery surfaces.

FIG1 -Banf2
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FIGURE 1-65: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Refractory Surfaces

Have you checked to see that the boiler is

operating at the excess air levels as
I recommended by the manufacturer?

Y

Check and adjust the air supply to the boiler.

Have you checked FD fan dampers, FD fan in

vanes and FD fan speed?

fan speed for balanced air flow through the grates.

LY

Have you adjusted the overfire air jets?

Adjust overfire air jets to improve mixing of volatile gases

and hold flame front off of the boiler wall.

Y

Have you checked the position of the coal

» [Nspect and adjust the position of the coal reguiating gati
until the proper coal bed depth is distributed over the grate.

regulating gate?
Y

Do you have a chain and traveling grate?

Check and adjust the grate speed until coal is evenly
distributing on the grate.

iN

| Do you have a vibrating grate?

until coal is evenly distributed on the grate.

\N

Check and adjust the interval and duraticn of the vibrations

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD

Operational

Coal Quality

See next page for Coai Quality Secticn

FIG1-85n/2
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FIGURE 1-65 {continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of Refractory Surfaces

See Operational Section on previous page.

i Operational
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Coal Quality

Caompare Each of the Following Coaf Quality
Characteristics with Contract Specifications

;

1. High Relative Free Quart

2. High Fly-Ash Erosivity )
3. High Ash (See Appendix A

4. Excess Fines For Test Methods)
5. Excess Coarse

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quanz particles entrained in the flie
gas can impinge on refractory surfaces eventually wearing away these surfaces.

High Fiy-Ash Erosivity - CGoal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with refractory surfaces eventually
wearing away these surfaces.

High Ash - Ash suspended in the combustion gases can readily come in contact
with refractory surfaces eventually wearing away these surfaces.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with refractory surfaces eventually wearing away these surfaces.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with refractory surfaces eventually wearing away
the surface.

FIG1-85nb/2
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FIGURE 1-66: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Slagging/Spalling Of Refractory Surfaces

Have you checked to see that the boiler is ) . -
opefaﬁng at the excess air levels as N Check and ad]USt the air SUpply to the boiler.

recommended by the manufacturer?

VY

Have you checked FD fan dampers, FD fan inlel__| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow through the grates.
Iy
Have you adjusted the overfire air jets? N _| Adjust overfire air jets to improve mixing of voiatile gases
and hold flame front off of the boiler wall,
Iy
Have you checked the position of the coal N __| Inspect and adjust the position of the coal regulating gat
regulating gate? until the proper coal bed depth is distributed over the grate.
Y
Do you have a chain and traveling grate? Y . Check and adjust the grate speed until coal is evenly
y ' distributing on the grate.
IN
o Y _j Check and adjust the interval and duration of the vibrations
? i
Do you have a vibrating grate? until coal Is evenly distributed on the grate.
N .
Operational
Coal Quality

Compare Each of the Foliowing Coal Quality
Characteristics with Contract Specifications.

}
Y

1. Low Ash Fusion Temperatu (See Appendix A
For Test Methods)

Low Ash Fusion Temperature - Coals with a low ash fusion temperature can
L accumulate on refractory surfaces for a sufficient time to become plastic
or liquid; the resulting deposit will be a coarse fused mass.

FIG1-86rv2
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FIGURE 1-67: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have you checked to see that the boiler is N i ] -
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommeanded by the manufacturer?
rY
Have you checked FD fan dampers, FD fan inle__! Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FO fan speed? fan speed for baianced air flow through the grates.
Ly
Have you adjusted the overfire air jets? N__| Adjust overfire air jets to improve mixing of volatile gases
and held flame front off of the boiler wail.
\TY
Have you checked the position of the coal N __|inspect and adjust the position of the coal regulating gaté
regulating gate? until the proper coal bed depth is distributed over the grate.
I
Y : . .
Do you have a chain and traveling grate? C_hegk a.nd adjust the grate speed until coal is evenly
distributing on the grate.

T

. : Y _| Check and adjust the interval and duration of the vibratioﬁs
? J T
Do you have a vibrating grate? until coal is evenly distributed on the grate.

lN

| Operational

l Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

1. High Chlorine
2. High Sulfur (See Appendix A

3. High Ash For Test Methods)
4. Excess Fines

High Chlorine - Chiorine in the coal can react during the combustion process
and form a corrosive deposit on heat transfer surfaces.

High Suifur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on heat transfer surfaces.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on heat transfer surfaces.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on heat transfer surfaces.

FIGY1-67ny2
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FIGURE 1-68: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Heat Transfer Surfaces -
(Boiler Tubes and Water Walls)

Have you checked to see that the boiler is N ) i ) 7
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?

¥

Have you checked FD fan dampers, FD fan in

e | inspect and adjust FD fan dampers, FD fan inlet vanes, ard FD

vanes and FD fan speed? fan speed for balanced air flow through the grates.
lv
Have you adjusted the overfire air jets? N | Adjust overfire air jets 1o improve mixing of volatile gases

and hold flame front off of the boiler wall.

P

Have you checked the position of the ccal N _|Inspect and adjust the position of the coal regulating gata
regulating gate? until the proper coal bed depth is distributed over the grate.
|y
I Y : . -
] Do you have a chain and traveling grate? Check and adjust the grate speed until coal is evenly
L

distributing on the grate.

p |

N Y —Check and adjust the interval and duration of the vibrations
?
Do you have a vibrating grate? until coal is evenly distributed on the grate. T

‘N

| Operational

L Coal Quality

See next page for Coal Quality Section
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FIGURE 1-68 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

See Operaticnal Section on previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality

Characteristics with Contract Specifications

1. High Relative Free Quartf

2. High Fly-Ash Erosivity (See Appen dix A
3. High Ash
4 Erooss Finea For Test Methods)

5. Excess Coarse

High Relative Free Quartz{RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on heat transfer surfaces eventually wearing away these
surfaces.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with heat transfer surfaces
eventually wearing away these surfaces.

High Ash - Ash suspended in the combustion gases can readily come in contact
with heat transfer surfaces eventually wearing away these surfaces.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with heat transfer surfaces eventuaily wearing away these surfaces

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with heat transfer surfaces eventually wearing away
the surface.

FIG1-88nb/2
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FIGURE 1-69: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Slagging Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have you checked to see that the boiler is opbr%in_
at the excess air level recommended by the

| manufacturer?

Y

Check and adjust the air supply to the boiler.

vanes, and FD fan speed?

Have you checked FD fan dampers, FD fan irletN |

Inspect and adjust FD fan dampers, FD fan inlet vanes, &
fan speed for balanced air flow through the grates.

%

Have you adjusted the overfire air jets?

Check and adjust overfire air jets to improve mixing comk
gases and the keep flame front off of boiler walls.

WY

nd FD

bustible

Have you checked the position of the coal
regulating gate?

Check and adjust the coal regulating gate to produce a
uniform distribution of coal on the grate.

VY

Do you have a chain and traveling grata?

Check and adjust the grate speed until coal is evenly dis
onto the grate,

&N

Do you have a vibrating grate?

Check and adjust the interval and duration of the vibrations

until coal is eveniy distributing onto the grate,

N

enough to keep ash from building up?

1
Are you operating sootblowers at cycles freq

Increasa sootblowing cycles.

Y

Compare Each of the Fellowing Coal Quality
Characteristics with Contract Specifications.

l

1. Low Ash Fusion Temperatu

(See Appendix A
For Test Metheds)

Low Ash Fusion Temperature- Coal with a low ash fusion temperature can ’

accumulate on heat transfer surfaces for a sufficient time to become glastic

or liquid. The resulting deposit will be a coarse fused mass. Coal-ast slag
does not conduct heat readily and thus decreases the amount of heat reaching
wall tubes, lowering the quantity of steam produced.

Operational
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Coal Quality
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FIGURE 1-70: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Fouling Of Heat Transfer Surfaces
(Boiler Tubes and Water Walls)

Have you checked to see that the boiler is N
operaling at the excess air level recommende

by the manufacturer?

by

Have you checked FD fan dampers, FD fan i Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
lvanes, and FD fan speed? fan speed for balanced air flow through the grates.

I

Have you adjusted the overfire air jets? N __| Check and adjust overfire air jets to improve mixing combustible
gases and the keep flame front off of boiler walls.
I

Check and adjust the air supply to the boiler.

Have you checked the position of the coal N __| Check and adjust the coal regulating gate to produce a
regulating gate? uniform distribution of coal on the grate.
VY
Do you have a chain and traveling grate? Y .| Check and adjust the grate speed until coal is evenly distributing
onto the grate.
N
Do you have a vibrating grate? Y . Check and adjust the interval and duration of the vibrations
until coal is evenly distributing onto the grate.
iN

Are you operating scotblowers at cycles freq iblowi
enough to keep ash from building up? increase sootblowing cycles.

Y

Operational
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Compare Each of the Following Coal Quality Coal Quallty

Characteristics with Contract Specifications.

!

1. Low Ash Fusion Temgperature (See Appendix A
2. High Free Alkalies For Test Methods)

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can
accumulate on tube surfaces, insulating the metal so that not enough heat is
transfered to raise the stream temperature to design level.

High Free Alkalies - Alkalies, specifically sodium and potassium, join with
other elements in combinations that produce low ash fusion temperatures.

FIG1-TON/2
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FIGURE 1-71: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Baffles

operating at the excess air levels as
recommended by the manufacturer?

Have you checked to see that the boiler is N

Check and adjust the air supply to the boiler,

Y
\
Have you checked FD fan dampers, FD fan inleN | Inspect and adjust FO fan dampers, FO fan inlet vanes, ahd FD
vanes and FD fan speed? fan speed for balanced air flow through the grates.
I
Have you adjusted the overfire air jets? N _, ! Adjust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler wall,
I
Have you checked the position of the coal N | Inspect and adjust the position of the coal regulating gat
regulating gate? untit the proper coal bed depth is distributed over the grate.
I
Y : . .
Do you have a chain and traveling grate? C‘hetl:k apd adjust the grate speed until coal is evenly
distributing on the grate.
In
I Y | Check and adjust the interval and duration of the vibratio
2
Do you have a vibrating grate? until coal is evenly distributed on the grate.

Ts

N

Operational

e e e —

Compare Each of the Following Coal Quality
Characterigtics with Cantract Specifications.

' Coal Quality

l

1. High Chicrine

2. High Sulfur
3. High Ash
4. Excess Fines

(See Appendix A
For Test Methods)

High Chlorine - Chlorine in the coal can react during the combustion process
and form a ceorrosive deposit on the baffles.

i High Sulfur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on the baffles.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on the baffles.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on baffles.

FIG1-71n/3
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FIGURE 1-72: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Heat Transfer Surfaces

Have you checked to see that the boiler is

(Baffles)

N . . .
operating at the excess air levels as Check and ad]ust the air Supply to the boiler.
recommended by the manufacturer?
Y
Have you checked FD fan dampers, FD fan inlelN _| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow through the grates.
Iy
Have you adjusted the overfire air jets? N | Adjust overfire air jets to improve ‘mixing of volatile gases
and hold flame front off of the boiler wall.
1Y
Have you checked the position of the coal N __i Inspect and adjust the position of the coal regulating gati
ragulating gate? until the proper coal bed depth is distributed over the grafe.
|
r 'Y Y
! . ! Check and adjust the grate speed until coal is evenly
i ?
iDo you have a chain and {raveling grate distributing on the grate.
iN
I Y_, | Check and adjust the interval and duration of the vibrations
?
Do you have & vibrating grate’ until coal is evenly distributed on the grate.

N

Operational

Coal Quality

See next page for Coal Quality Section

FiG1-72n/2
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FIGURE 1-72 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Erosion Of Heat Transfer Surfaces
(Baffles)

See Operational Section on previous page.

| Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications,

¢

1. High Relative Free Quart

2. High Fly-Ash Erosivity (S e Appen dix A
3. High Ash
4, E:‘iessspines For Test Methods)

5. Excess Coarse

High Relative Free Quanz(RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on baffles eventually wearing away the surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with the baffles eventually wea
away the surface.

High Ash - Ash suspended in the combustion gases can readily come in contact
with baffles eventually wearing away the surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with baffles eventuaily wearing away the surface.

Excess Cearse - Coarse coal particles suspended in the combustion gases can
readily come in contact with baffles eventually wearing away the surface.

ring

FIG1-74nb/2
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FIGURE 1-73: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Slagging Of Heat Transfer Surfaces

(Baffles)

at the excess air level recommended by the
manufacturer?

Have you checked to see that the boiler is operaling

Check and adjust the air supply to the boiter.

Y

1

Have you checked FD fan dampers, FD fan
vanes, and FD fan speed?

i Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
fan speed for balanced air flow through the grates.

iv

Have you adjusted the overfire air jets?

N __| Check and adjust overfire air jets to improve mixing combustible
gases and the keep flame front off of boller walls.

|
Y

Have you checked the position of the coal
regulating gate?

N __| Check and adjust the coal regulating gate to produce a
uniform distribution of coal on the grate.

|
yY

Do you have a chain and traveling grate?

Y _ Check and adjust the grate speed until coal is evenly disTributing
onto the grate. |

N

1

Do you have a vibrating grate?

Y . Check and adjust the interval and duration of the vibrations
until coal is evenly distributing onto the grate.

éN

enough to keep ash from building up?

}
Are you operating sootblowers at cycles freqn.rath‘_q Increase sootblowing cycles

Y

Operational

Compare Each of the Following Coal Quality Coal Quallty
Characteristics with Contract Specifications.

}

1. Low Ash

(See Appendix A

Fusion Temperatu
For Test Metheds)

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can
accumulate on baffles for a sufficient time to become plastic or liquid; the
resulting deposit will be a coarse fused mass.

|
|
|

FIG1-7aN/2
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FIGURE 1-74: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Fouling Of Heat Transfer Surfaces
(Baffles)

Have you checked to see that the bailer is opbrﬂin_

at the excess air level recommended by the Check and adjust the air supply to the boiler.
manufacturer?

Y

¥

Have you checked FD fan dampers, FD fan injatN .~ Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes, and FD fan speed? fan speed for balanced air flow through the grates.

Y

Have you adjusted the overfire air jets?

I

N | Check and adjust overfire air jets to improve mixing combustibie
gases and the keep flame front off of boiler walls.

Have you checked the position of the coal N _| Check and adjust the coal regulating gate to produce a
regulating gate? uniform distribution of coal on the grate.
!
¥ Y
Do you have a chain and traveling grate? Y _| Check and adjust the grate speed until coal is evenly dis{ributing
onto the grate.
‘N
Do you have a vibrating grate? Y .| Chack and adjust the interval and duration of the vibrations

until coal is evenly distributing onto the grate.

T

¢N
Are you operating sootblowers at cycles freq&eﬂh‘__
enough to keep ash from building up?

Increase sootblowing cycles.

Y
Operational
Compare Each ot the Following Coai Quality coal Quallty
Charactaristics with Contract Specifications.
;. ;?whA:h F:?:)? Temperatute (See Appendix A
- righ Frae Alkal For Test Methods)
-
Low Ash Fusion Temperature - Coal with a low ash fusion temperature can
accumulate on baffles forming dense, adherent layers which can be difficujt to
remove except by manual cleaning.

High Free Alkalies - Alkalies, specifically sodium and potassium, join with
other elements in combinations that produce low ash fusion temperatures.

Fli31-7aN/2
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FIGURE 1-75: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And Inability To Meet Load
(Forced Draft Fan)

Have you checked FD fans dampers, FD fan nl?& Inspect and adjust FD tan dampers, FD fan inlet vanes, and
vanes, and FD fan speed? FO fan speed to balance air flow through grates.

Y

N | Check and adjust the overfire air jets to improve mixing

. o
Have you adjusted the overfire air jets? combustion gases.

I

Have you checked the position of the coal N | Inspect and adjust the position of the coal regulating gate until
regulating gate? ' the proper coal bed thickness is distributing on the grate

I
Do you have a chain and traveling grate? Y . Check and adjust grate speed until coal is evenly distributing

on the grate.

N

Y _| Check and adjust the interval and duration of the grate
vibrations until coal is evenly distributing on the grate.

Do you have a vibrating grate?

N

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

. High Moisture (See Appendix A
2. High Ash For Test Methods)

High Moisture - Moisture impacts the airflow rate -- a coal quality factor
influencing fan capacity -- indirectly via its impact on heat rate.

capacity - indirectly via its impact on heat rate.

I
) High Ash - Ash impacts the airflow rate -- a coai quality factor influencing fan \
!

FIG1-75r/3
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FIGURE 1-76: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM

For Smoking Around The Forced Draft Fan

Have you checked to see that the boiler is

operating at the excess air levels as N .! Check and adjust the air supply to the boiler.
recommended by the manufacturer?
rY
Have you checked FD fan dampers, FD fan inleN _| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD) fan speed? fan speed for balanced air flow through the grates.
I
Have you adjusted the overfire air jets? N__| Adjust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler walll.
1Y
Have you checked the position of the coal N __| Inspect and adjust the position of the coal regulating gaté
reguiating gate? until the proper coal bed depth is distributed over the gralie.
I
'Y
Do you have a chain and traveling grate? Y .| Check and adjust the grate speed until ccal is evenly
Y ) distributing on the grate.
IN
N Y [ Check and adjust the interval and duration of the vibrations
?
Do you have a vibrating grate untii coal is evenly distributed on the grate.
[ -
Operational
Coal Quality

Caompare Each of the Foliowing Coal Quality
Characteristics with Contract Specifications.

'

1. Low Fixed Carbon

2. High Volatiie Matter
3. High Ash
4. High Moisture

(See Appendix A
For Test Methods)

Low Fixed Carbon - If the carbon in the coal is siow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatile Matter - If the volatiles are heated very rapidly and are slow tc
mix with oxygen, tiny carbon particles can leave the flame giving rise to smake.

High Ash - Ash particles carrled along with the flue gas may contain some carbon
particles giving rise to smoke.

Low Moisture - Dry fine coal particles containing tiny unburned carbon
particles can get carried aleng with the flue gas giving rise to smoke.

FiGt-76ny3
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FIGURE 1-77: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Insufficient Capacity And Inability To Meet Load

(Induced Draft Fan)

Have you checked ID fan dampers, |D fan inl N Check and adjust iD fan dampers, ID fan Inlet vanes and ID
vanes, and IQ fan speed? fan speed to balance gas flow through chimney.
¢
Have you checked the velocity of the gas flo N Check and adjust the velocity of the gas flow through
through the cyclone dust collectors? the cyclone dust collectors.
¥
Have you checked fly-ash reinjection lines fon N L
pluggage? Check for flyash reinjection lines plugged.
Y
Operational
Coal Quality

Compare Each of the Following Ceal Quality
Characterigtics with Contract Specifications.

|
1

1. High Moisture

(See Appendix A

2. High Ash For Test Methods)

High Moisture - Coal moisture has a significant impact on ID fan capacity since
it adds directly to flow rate and decreases the overall density of the gas du

to the low molecular weight of water vapor.

High Ash - A high ash coal can impact the composition, temperature and pressure

of the gas entering the ID fan.

piil

FIG1-77n/3
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FIGURE 1-78: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Induced Draft Fan

Have you checked to see that the boiler is

operating at the excess air levels as
recommended by the manufacturer?

Y

¥

Check and adjust the air supply to the boiler.

Have you checked FD fans dampers, FD fan nl%

vanes, and FD fan speed?

FD fan speed to balance air flow through grates.

inspect and adjust FD fan dampers, FD fan inlet vanes, akd

Y
i

Have you adjusted the overfire air jets?

Check and adjust the overfire air jets to improve mixing
combustion gases.

Y

Have you checked the position of the coal

regulating gate?

Inspect and adjust the position of the coal regulating gate until

the proper coal bed thickness is distributing on the grate

i

vY
Do you have a ¢hain and traveling grate? Check and adjust grate speed until coal is evenly distributing

on the grate.

IN

Do vou have a vibrating grate? Check and adjust the interval and duration of the grate
oy g gratet vibrations until coal is evenly distributing on the grate.
N
Operational
r Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

:

3. High Ash

1. High Chlorine
2. High Sulfur

4, Excess Fines

(See Appendix A
For Test Methods)

High Chiorine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit on the induced draft fan.

High Sulfur - Sulfur in the coal can react during the combustion process and
form a corrosive deposit on the induced draft fan.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on the induced draft fan.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on induced draft fan.

FIG1-78n/3
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FIGURE 1-79: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From The Induced Draft Fan

Have you checked to see that the boiler is N ) ) .
operating at the excess air levels as Check and adjust the air supply to the boiler.

recommended by the manufacturer?

I

1
Have you checked ID fan dampers, ID fan inf N Check and adjust ID fan dampers, iD fan inlet vanes and ID
vanes, and |D fan speed? fan speed to halance gas flow through chimney.

Iy

' N | Check and adiust the overfire air jets to improve mixing

. o mir iate?
Have you adjusted the overfire air jets? combustion gases.

N

Have you checked the position of the coal N | Inspect and adjust the position of the coal regulating gaf until

regutating gate? the proper coal bed thickness is distributing on the grate
I
Do you have a chain and traveling grate? Y .| Check and adjust grate speed until coal is evenly distributing
on the grate.
N

Y__| Check and adjust the interval and duration of the grate
vibrations until coal is evenly distributing on the grate,

Do you have a vibrating grate?

Y

3

Have you checked FD fans dampers, FD fan nl% Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes, and FD fan speed? FD fan speed to balance air flow through grates.

Y

Have you checked the velocity of the gas flow._N _| Adjust the velocity of the gas flow through the cyclone
through the cyclone dust collectors? dust collectors.

I
Have you checked to see that fly ash reinjection N

lines are not plugged?
N

Check for plugged reinjection lines.

Operational

S

l Coal Quality

See next page the Coal Quality Section.

FIG1-79rva
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FIGURE 1-79 {continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From The Induced Draft Fan

See Operational Section on previous page.

Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications,

'

1. Low Fixed Carbon
2. High Volatile Matter
3. High Ash

4. High Moisture

(See Appendix A
For Test Methods)

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatile Matter - If the volatiles are heated very rapidly and arg slow to
mix with oxygen, tiny carbon particles can leave the flame giving rise to smoke.

High Ash - Ash particles carried along with the flue gas may contain some carbon
particles giving rise to smoke.

Low Moisture - Dry fine coal particles containing tiny unburned carbon
particles can get carried aiong with the flue gas giving rise to smoke.

FIGT-79nb/3
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FIGURE 1-80: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Induced Draft Fan

Have you checked to see that the boiler is N - i -
Qperating at the excess air levals as Check and ad]ust the air Supply to the boiler.

recommended by the manufacturer?

I

Have you checked |D fan dampers, [D fan ink N _| Check and adjust ID fan dampers, ID fan Inlet vanes and
vanes, and |D fan speed? fan speed to balance gas flow through chimney.

I

D

H diusted the overfire air jets? N | Check and adjust the overfire air jets to improve mixing
ave you adjusted ihe overlire air jels combustion gases and keep flame front off of boiler walls
Y
Have you checked the position of the coal N | Inspect and adjust the position of the coal regulating gate until
regulating gate? the proper coal bed thickness is distributing on the grate
1Y
Do you have a chain and traveling grate? Y .| Check and adjust grate speed until coal is evenly distributing
on the grate.
N
D have a vibratin te? Y __| Check and adjust the interval and duraticn of the grate
G you hav : g grate« vibrations until coal is evenly distributing on the grate.
Y
, |
Have you checked FD fans dampers, FD fan nl?& Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes, and FD fan speed? FD fan speed to balance air flow through grates.

Y

Have you checked the velocity of the gas flowt_N _i Adjust the velocity of the gas fiow through the cyclone
through the cyclone dust collectors? dust collectors.

VY
‘Have you checked to see that fly ash reinjectionN
lines are not piugged?

|N

Check for plugged reinjection lines.

Operational

Coal Quality

See next page the Goal Quality Section.

FIG1-80ny3
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FIGURE 1-80 (continued): OVERFEED STOKER TROUBLESHOOTING LQGIC DIAGRAM

For Erosion Of The Induced Draft Fan

See Operational Section on previous page.

Operational

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. High Relative Free Qua

2. High Fly-Ash Erosivity .
3 High Ash (See Appendix A

4. Excess Fines For Test MethOdS)
5. Excess Coarse

High Relative Free Quartz{RFQ) - The RFQ value represents the amount of
segregated quariz particles in coal. The quartz particles entrained in the flue
gas can impinge on the induced draft fan eventually wearing away the metal
surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with the induced draft fan
eventually wearing away the metal surface.

High Ash - Ash suspended in the combustion gases can readily come in contact
with induced draft fan eventually wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with induced draft fan eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with the induced draft fan eventually wearing away
the metal surface.

Coal Quality

FIG1-30nb/2
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FIGURE 1-81: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout From The Particulate Removal System
(Baghouse)

N _| Clean bags periodically so as te maintain the maximum
pressure drop across the baghouse at the design point.

Do you clean the bags periodically?

I

Have you checked |D fan dampers, ID fan inls =~ Check and adjust ID fan dampers, |D fan inlet vanes and
vanes, and ID fan speed? fan speed to balance gas flow through chimney.

I

Have you adjusted the cverfire air jets?

D

N | Check and adjust the overfire air jets to improve mixing
combustion gases and keep flame front off of boiler watlsI

Y
Have you checked FD fans dampers, FD fan nlﬁ Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes, and FD fan speed? FO fan spaed to balance air flow through grates.
Y
Do you have a chain and traveling grate? Y .| Check and adjust grate speed until coal is eveniy distribuiing
on the grate.

N
Y

Y _| Check and adjust the intervai and duration of the grate
vibrations untii coal is evenly distributing on the grate,

E Co you have a vibrating grate?

Y
Have you checked the position of the coal N | Inspect and adjust the position of the coal regulating gate untit
regulating gate? the coal is evenly distributing on the grate.
VY
Have you checked to see that the boiler is N ] ] .
operating at the excess air levels as Check and adjust the air supply to the boiter.
recommended by the manufacturer?
N

Operational

Coal Quality

See next page the Coal Quality Section.

FIG1-81n/3
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FIGURE 1-81 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout From The Particulate Removal System
(Baghouse)

See Operational Section on previous page,

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. High Fixed Carbon

2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4, High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible iosses can result.

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatiie matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can iead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses because the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the tonger it takes for the coal to
heat to its ignition temperature, and therefore the harder it Is to ignite
the coal.

FlG1-81nb/3
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FIGURE 1-82: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System
(Baghouse)

N _| Clean bags periodically so as to maintain the maximum
pressure drop across the baghouse at the design point.

Do you clean the bags periodically?

I
Have you checked |D fan dampers, 1D fan inl N__| Check and adjust ID fan dampers, ID fan inlet vanes anc# D
vanes, and 1D fan speed? fan speed to halance gas flow through chimney. i

I

N | Check and adjust the overfire air jets to improve mixing |

. o _
Have you adjusted the overfire air jets? combustion gases and keep flame front off of boiler walls|

Y
Have you checked FD fans dampers, FD fan "'ﬂ Inspect and adjust FD fan gampers, FD fan inlet vanes, apd
vanes, and FD fan speed? FD fan speed to balance air flow through grates.
Y
Do you have a chain and traveling grate? Y _| Check and adjust grate speed until cbal is evenly distributing

on the grate.

N

Y _| Check and adjust the interval and duration of the grate
vibrations until coal is evenly distributing on the grate.

Do you have a vibrating grate?

Y

)
Have you checked the position of the coal N | Inspect and adjust the position of the coal regulating gate until
regulating gate? the coal is evenly distributing on the grate.

5

Have you checked to see that the boiler is N ) ] i
operating at the excess air levels as Check and adjust the air supply to the boiler.

recommended by the manufacturer?

N Operational
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Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

!

1. Excess Fines ‘ .
2. High Ash (See Appendix A

3. Low Moisture For Test Methods)

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the chimney.

High Ash - Ash can get entrained in the flue gas and get carried out the !
chimney. i

Low Moisture - Dry fine coal particles can become entrained in the flue gas and
get carried out the chimney.

FIG1-82ry3
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FIGURE 1-83: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Particulate Removal System
(Cyclones)

! Have you checked to see that the boiler is
operating at the excess air levels as
| recommended by the manufacturer?

Y

Li Check and adjust the air supply to the boiler,

Have you checked FD fan dampers, FD fan inleh

vanes and FD fan speed?

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
fan speed for balanced air flow through the grates.

LY

Do you have a vibrating grate?

N, | Adjust overfire air jets to Improve mixing of volatile gases
i rfire air jets?
Have you adjusted the ove . and hold flame front off of the boiler wail.
Iy
Have you checked the position of the coal N__!Inspect and adjust the position of the coal regulating gat 1
regulating gate? until the proper coal bed depth Is distributed cver the graie.
Y
Y . . )
Do you have a chain and traveling grate? C.hec‘:k apd adjust the grate speed until coal is evenly
distributing on the grafe,
In
Y

Check and adjust the interval and duration of the vibrations
until coal is evenly distributed on the grate. }

WY

vanes, and ID fan speed?

Have you checked ID fan dampers, 1D fan inl%{ N,

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID f n
speed to balance gas flow through the chimney. 1

1y

Have you checked the gas flow through the d

usi

Adjust the velocity of the gas flow through the dust collector.

i collector?
lN

Operational
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Coal Quality

See next page for Coal Quality Section

FIG1-83rv3



A96 USACERL TR 97/14, Vol 2

FIGURE 1-83 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Particulate Removal System
(Cyclones)

See Operational Section on previcus page.

Coal Quality

Compara Each of the Following Coal Quality

Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resu

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many finas can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses because the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to

heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

t.

FIG1-83nb/3
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FIGURE 1-84: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion In The Particulate Removal System
(Cyclones)

Have you checked the gas flow through the cycling Adjust the velocity of the gas flow through the cyclonej
dust collector? dust collector. ]

0

vanes, and ID fan speed? speed to balance gas flow through the chimney.
Iy
Have you adjusted the overfire air jets?

I

Have you checked FD fan dampers, FD fan inleld _| Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow through tha grates.

I

Do you have a chain and traveling grate?

Have you checked 1D fan dampers, ID fan inlet N _| Ispect and adjust ID fan dampers, 1D fan inlet vanes, ID feﬂn

N__| Adjust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler wall.

Check and adjust the grate speed until coal is evenly
distributing on the grate.

N

Do you have a vibrating grate?

IN

Y .| Check and adjust the interval and duration of the vibration
until coal is evenly distributed on the grate.

n

Have you checked the position of the coal N ! Inspect and adjust the position of the coal regulating gate'}
regulating gate? untif the proper coal bed depth is distributed over the grate.
I
Have you checked to see that the boller is N ] . )
operaﬁng at the excess air levels as Check and ad]USt the air supply to the boiler.
recommended by the manufacturer?
K i
! Operational
—— e o — — — — — ———
Coal Quality

See next page tor Coal Quality Section

FIG1-84n/3
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FIGURE 1-84 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion In The Particulate Removal System
(Cyclones)

See Operational Section on previous page.

Operational

Coal Quality

J
Compare Each of the Foliowing Coal Quality

Characteristics with Contract Specifications.

1. High Relative Free Qua

2. High Fly-Ash Erosivity )
3. High Ash (See Appendix A

4, Excess Fines For Test Methods)

5. Excess Coarse
6. Low Moisture

High Relative Free Quartz{RFQ) - The RFQ value represents the amount of
segregated quariz particles in coal. The quartz particles entrained in the flue
gas can impinge on the cyclone and eventually wearing away the metal surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with the cyclone and eventually
wearing away the metal surface.

High Ash - Ash suspended in the combustion gases can readily come in contact
with cyclone eventually wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with the cyclone eventually wearing away the metal surface.

Excess Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with the cyclone eventually wearing away metal surfades.

Low Moisture - A very dry coal can become entrained in the combustion gases and
readily come in contact with the cyclone and wear away metal surfaces.

FIG1-84nb/3
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FIGURE 1-85: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System

(C

yclones)

dust collector?

Have you checked the gas flow through the cu% Adjust the velocity of the gas flow through the cyclone

dust collactor.

Y

Have you checked ID fan dampers, ID fan inlé’( N
vanes, and |1D fan speed?

Ispect and adjust ID fan dampers, 1D fan inlet vanes, 1D f;
speed te balance gas flow through the chimney.

It

Have you adjusted the overfire air jets?

Adijust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler wall.

I

Have you chaecked FD fan dampers, FD fan inlel
vanes and FD fan speed?

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD
fan speed for balanced air flow through the grates,

I

Do you have a chain and traveling grate? Y _!Check and adjust the grate speed until coal is evenly
' distributing on the grate.
N
_— Y | Check and adjust the interval and duration of the vibrations
2
Do you have a vibrating grate! until coal is evenly distributed on the grate.
iN
Have you checked the position of the coal N__| inspect and adjust the position of the coal regulating gat I
regulating gate? until the proper coal bed depth is distributed over the grate.
!
",Y

Have you checked to see that the boiler is
operating at the excess air lavels as
recommended by the manufacturer?

AN_{

Check and adjust the air supply to the boiler. ‘

IN

Operational

— — ema s sEm GEEL GEEE S S g SR SIS TN D S E—

Compare Each ot the Following Coai Quality
Characteristics with Gontract Specifications.

Coal Quality

'

\ 2. High Ash

1. Excess Fines

3. Low Moisture

(See Appendix A
Far Test Methods)

carried out the

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

High Ash - If excessive, ash can get suspended in the combustion gases and get

Low Moisture - Dry fine coal particles can get suspended in the combustion gases
and get carried out the furnace.

furnace.

FIG1-85ry3
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FIGURE 1-86: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Particulate Removal System

(Electrostatic Precipitator)

Have you checked the gas velocity through the N __| Check and adjust the gas velocity through the
parcipitator? precipitator.

by

Have you checked the applied voltage acrosg ¥ _| Check and adijust the applied voltage to the plates.
cotlecting plates?

T
|
v Y

Have you checked the corona?

P

Have you checked 10 fan dampers, 1D fan inlet N _| Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan
vanes, and ID fan speed? speed to balance gas flow through the chimney.

1Y

Have you adjusted the overfire air jets?

Check the corona strength.

N _| Adjust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler wall.

WY
Have you checked FD fan dampers, FD fan inlel _| Inspect and adjust FC fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow through the grates.

i

'Y

f Y . . .
Do you have a chain and traveling grate? C.hes:k a'nd adjust the grate speed until coal is evenly
‘ distributing on the grate.

|
Y

H

; . . Y .| Check and adjust the interval and duration of the vibrations
f ?

i Do you have a vibrating grate? untii coal is evenly distributed on the grate.

VN

Have you checked the position of the coal N _|Inspect and adjust the position of the coal regulating gate
regulating gate? until the proper coal bed depth is distributed over the grate.

I
Have you checked to see that the boiler is N - ) - i
operating at the excess air levels as Check and adjust the air supply to the boiler. .‘

recommended by the manufacturer?

N Operational

¢ Coal Quality

See next page for Coal Quality Section.
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FIGURE 1-86 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout in The Particulate Removal System
(Electrostatic Precipitator)

See Operational Section on previous page.

Operational

T A

Coal Quality

Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

Compare Each of the Following Coal Quality ‘

High Fixed Carbon - if excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resu

Low Voatile Mattar - Because the volatiles help to ignite the coal, a coal low

in volatile matter will not produce enough heat to ignite the coai.

Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becalse the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

L

FIGt-86nb/3
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FIGURE 1-87: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Particulate Removal System

(Electrostatic Precipitator)

Have you checked the gas velocity through t N .| Check and adijust the gas velocity through the
parcipitator? precipitator.
VY

Have you checked the applied voltage acrosg tH¥ |
collecting plates?
I

Have you checked the corona?

by

Have you checked |D fan dampers, 1D fan inlet N__|Ispect and adjust ID fan dampers, |D fan inlet vanes, D f
vanes, and ID fan speed? speed to balance gas flow through the chimney.

K

Check and adjust the applied voltage to the plates.

Check the corona strength,

N _| Adjust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler wall.

Have you adjusted the overfire air jets?

iY

Have you checked FD fan dampers, FD fan in e | Inspect and adjust FD fan dampers, FD fan iniet vanes, apd FD
vanes and FD fan speed? fan speed for balanced air flow through the grates. r

1%

E
IDo you have a chain and traveling grate?
i

Check and adjust the grate speed until coal is evenly
distributing on the grate.

T
N
! N Y | Check and adjust the interval and duration of the vibrations
?
Do you have a vibrating grate® until coal is evenly distributed on the grate.

N
Have you checked the position of the coal N | Inspect and adjust the position of the coal regulating gat
regulating gate? until the proper coal bed depth is distributed over the grate.
by
Have you checked to see that the boiler is N i ; -
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?
IN Operational
_I Coal Quality

See next page for Coal Quality Section.
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FIGURE 1-87 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Erosion Of The Particulate Removal System
(Electrostatic Precipitator)

See Operational Section on previous page.

Operational
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Coal Quality

Compare Each of the Following Coal Quaiity
Charactaristics with Contract Specifications.

|

1. High Relative Free Quart?

2. High Fly-Ash Erosivity .
3. High Ash (See Appendix A

4. Excess Fines For Test Methods)

5. Excess Coarse
6. Low Moisture

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of
segregated quartz particles in coal. The quartz particles entrained in the flue
gas can impinge on and eventually wearing away the metal surface.

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the
combustion gases can readily come in contact with and eventually
wearing away the metal surface.

High Ash - Ash suspended in the combustion gases can readily come in contact
with eventually wearing away the metal surface.

Excess Fines - Fine coal suspended in the combustion gases can readily come in
contact with and eventually wearing away the metal surface.

Excass Coarse - Coarse coal particles suspended in the combustion gases can
readily come in contact with and eventually wearing away metal surfaces.

Low Moisture - A very dry coal can become entrained in the combustion gases and
readily come in contact with and wear away metal surfaces.

FiG1-87nb/a
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FIGURE 1-88: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System

(Electrostatic Precipitator)

Have you checked the gas velocity through t N _! Check and adjust the gas velocity through the
parcipitator? precipitator.
I

Have you checked the applied voltage acrosg i .| Check and adjust the applied voltage to the plates.
collecting plates?

|
Y

Have you checked the corona?

I

Have you checked !0 fan dampers, 10 fan inl it N | Ispect and adjust |D fan dampers, ID fan inlet vanes, ID f
vanes, and ID fan speed? speed to balance gas flow through the chimney.

K

Have you adjusted the overfire air jets?

Check the corona strength.

N __| Adjust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler wall,

N
Have you checked FD fan dampers, FD fan in e | Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD
vanes and FD fan speed? tan speed for balanced air flow through the grates.

‘Y
Do you have a chain and traveling grate?

N

Do you have a vibrating grate?

N

Check and adjust the grate speed until coal is evenly
distributing on the grate.

until coal is evenly distributed on the grate.

Y _| Check and adjust the interval and duration of the vibratioTs

Have you checked the position of the coal N__i Inspect and adjust the positicn of the coal regulating gatéI
regulating gate? until the proper coal bed depth is distributed over the grake.
T
*Y
Have you checked to see that the boiler is N \ ) )
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?
[N ] Operational
Coal Quality

See next page for Coal Quality Section.

FIG1-85n/3



USACERL TR 97/14, Vol 2

-A105

FIGURE 1-88: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Excess Particulate Emissions From The Particulate Removal System

(Electrostatic Precipitator)

See previous page for Operational Section.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'

1. Fly Ash Resistivity

2. High Ash '
3. Low Suffur (See Appendix A

4. Excess Fines For Test Methods)

5. Low Moisture

Fly Ash Resistivity - The resistivity of the fly ash is the key parameter which
limits the applied voltage and hence the collection efficiency for a given
precipitator design and operating configuration.

High Ash - If excessive, ash can get suspended in the combustion gases and get
carried out the furnace. A high calcium content in the ash reduces the
sffective sulfur trioxide concentration, thereby decreasing precipitator
performance. Sulfur trioxide is important in the resistivity mechanism because
water molecules in combination with sulfur trioxide are absorbed on the [surface
of the ash particles and form a conductive fiim, shich decrease resistivity.

Low Sulfur - Ash from coals low in sulfur is more difficult to precipitate than
ash from higher sulfur coals.

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

Low Moisture - Dry fine coal particles can get suspended in the combustion gases
and get carried out the furnace.

FIG1-88nb/3
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FIGURE 1-89: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Fly-Ash Recycle

vanes, and iD fan speed?

Have you checked ID fan dampers, 1D fan inl?_N__

i Check and adjust ID fan dampers, ID fan Inlet vanes and

fan spead to baiance gas flow through chimney.

Y

Have you checked the velocity of the gas flow

through the cyclone dust collactors?

Adjust the velocity of the gas flow through the cyclone
dust collectors. ‘

5%
Have you checked to see that the boiler is

operating at the excess air leveis as
recommended by the manufacturer?

Y

Y

Check and adjust the air supply to the boiler.

Have you checked FD fans dampars, FD fan nlﬂ

vanes, and FD fan speed?

Inspect and adjust FD fan dampers, FD fan inlet vanes, a’\d

FD tan speed to balance air flow through grates.

Y

Have you adjusted the overfire air jeis?

Check and adjust the overfire air jets to improve mixing

combustion gases.

Y

Have you checked the positicn of the coal

Inspect and adjust the position of the coal regulating gate

regulating gate?

3 until

the proper coal bed thickness is distributing on the grate

l
vY

Do you have a chain and traveling grate?

on the grate.

Check and adjust grate speed untit coal is evenly distributing

N

Check and adjust the interval and duration of the grate

i[ Do you have a vibrating grate?

vibrations until coal is evenly distributing on the grate,

N

l Operational

Coal Quality

See next page the Coal Quality Section.

FIG1-86n/3
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FIGURE 1-89 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout in The Fly-Ash Recycle

See Operational Section on previous page.

Operational

i Coal Quality

Compare Each of the Foilowing Coat Guality
Characteristics with Contract Specifications.

1. High Fixed Carbon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4, High Moisture

High Fixed Carbon - if excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can result.
Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not preduce enough heat tc ignite the coal.
Excess Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses becajse the
particulate loadings carry carbon out of the furnace.
High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is 1o ignite
the coal.

FIG1-88nb/3
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FIGURE 1-90: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Clinkers In The Ash Hopper/Pit
(Chain and Traveling Grate Or Vibrating Grate)

Have you checked to see that the boiler is N . ) i
operating at the excess air levels as Check and adjust the air supply to the boiler,
recommended by the manufacturer?
Y

Have you checked FD fan dampers, FD fan inlgh__! Inspect and adjust FO fan dampers, FD fan inlet vanes, and FD
vanes and FD fan speed? fan speed for balanced air flow through the grates.

Iy
Have you adjusted the overfire air jets? N _| Adjust overfire air jets to improve mixing of volatile gases

and hold flame front off of the boiler wall.

N

HMave you checked the position of the coal N__| Inspect and adjust the position of the coal regulating gati
regulating gate? until the proper coal bed depth is distributed over the grate.
Iv
Do you have a chain and traveling grate? Y .l Check and adjust the grate speed until coal is evenly
) distributing on the grate.
N
— Y __| Check and adjust the interval and duration of the vibrations
?
Do yous have a vibrating grate? until coal is evenly distributed on the grate. T
N .
Operational
Coal Quality

Carmnpare Each of the Foilowing Coal Quality
Characteristics with Contract Specifications.

i

1. High Free Swelling

{See Appendix A

2. Low Ash Fusion Temperatu
Far Test Methods)

3. Excess Fines

High Free Swelling Index- Coal having a high free swelling index can cake
{(agglomerate) or fuse into large masses (clinkers) on the grate surface and get
carried over into the ash hopper/pit.

Low Ash Fusion Temperature - A low ash fusion coal can become plastic or liquid
forming a fused mass (clinker} which can get carried over into the ash
hopper/pit.

Excess Fines - Coal with too many fines can cake (agglomerate) or fuse into

large masses (clinkers) which get carried over into the ash hopper/pit.

FIG1-30n/3
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FIGURE 1-91: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Ash Hopper/Pit

Check and adjust the grate speed until coal is evenly
distributing on the grate.

Do you have a chain and traveling grate?

i

| A n Y | Check and adjust the interval and duration of the vibrations
1 Do you have a vibrating grate until coal is evenly distributed on the grate.
In
| Have you checked the pasitien of the coal N _| Inspect and adjust the position of the coal regulating gat
regulating gate? until the proper coal bed depth is distributed over the grate.
Y
Have you checked to see that the boiler is N i . -
operaﬁng at the excess air levels as Check and ad]usl the air Supply to the boiler.
recommended by the manufacturer?

T

;v
Have you checked FD fan dampers, FD fan in oN__| Inspect and adjust FD fan dampers, FD fan inlet vanes, and D
vanes and FD fan speed? fan speed for balanced air flow through the grates.

I

Have you adjusted the overfire air jets?

N __| Adjust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler wall.

1Y Operational

]
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v Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1
i 1. High Fixed Carbon

2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)

4. High Moisture

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can resu

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excass Fines - Too many fines can lead to high particulate loadings because they
are easily carried out of the furmace and high combustible losses because the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and therefore the harder it is to ignite
the coal.

t.

FIGH-91n/3
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FIGURE 1-92: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Corrosion Of The Stack/Chimney

Have you checked to see that the boiler is N
operating at the excess air levels as
recommsnded by the manufacturer?

Check and adjust the air supply to the boiler,

Y
Have you checked FD fan dampers, FD fan inlel__| Inspect and adjust FD fan dampers, FD fan intet vanes, ahd FD
vanes and FD fan speed? fan speed for balanced air flow through the grates.
|
¢ Y
Have you adjusted the overfire air jets? N__! Adjust overfire air jets to improve mixing of volatile gases
and hold flame front off of the boiler wall,
W
Have you checked the position of the coat N __| Inspect and adjust the position of the coal regulating gatj
regulating gate? until the proper coal bed depth is distributed over the gr te.
1Y
Y . . :
Do you have a chain and traveling grate? Check and adjust the grate speed until coal is evenly

distributing on the grate.

I

Do you have a vibrating grate? Y _| Check and adjust the interval and duration of the vibratgvl\s

until coal is evenly distributed on the grate.

\N Operational

P - . . S S G IS GEEL GEED AR AT AN SN e w—

Coal Quality

\
Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. High Chilorine

2. High Suifur (See Appendix A

3. High Ash For Test Methods)
4. Excess Fines

High Chiorine - Chlorine in the coal can react during the combustion process
and form a corrosive deposit on the stack/chimney.

High Sulfur - Suifur in the coal can react during the combustion process and
form a corrosive deposit on the stack/chimney.

High Ash - Ash high in sodium and potassium can react during the combustion
process to form a corrosive deposit on the stack/chimney.

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the
combustion process to form a corrosive deposit on stack/chimney.

FIG1-92n/3
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FIGURE 1-93: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Carbon Burnout In The Stack/Chimney

Have you checked to see that fly ash reinjectionN

lines are not plugged?

Check for piuuged fly ash reinjection lines.

N

Have you checked ID fan dampers, ID fan inl N
vanes, and ID fan speed?

Check and adjust |D fan dampers, |D fan inlet vanes and ID
fan speed to balance gas flow through chimney.

LY

Have you checked to see that the boiler is N
operating at the excess air lavels as
racommended by the manufacturer?

Check and adjust the ait supply to the boiler.

I

Have you checked FD fans dampers, FD fan inl
vanes, and FD fan speed?

Inspect and adjust FD fan dampers, FD fan inlet vanes, a}id
FD fan speed to balance air flow through grates.

Iv

Have you adjusted the overfire air jets?

Check and adjust the overfire air jets to improve mixing
combustion gases.

¥

Have you checked the position of the coal N

regulating gate?

Inspect and adjust the position of the cecal regulating gaté until
the coal is evenly distributing on the grate.

Y
Do you have a chain and traveling grate? Y | Check and adjust grate speed until coal is evenly distributing
on the grate.
N
‘ o h ibrati te? Y _| Check and adjust the interval and duration of the grate
0 you have a vidrating grate: vibrations until coal is evenly distributing on the grate.

N

Operational

e e, e ——————— . ——— — —

' Coal Quality

See next page for Coal Quality Section.
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FIGURE 1-93 (continued): OVERFEED STOKER TROUBLESHQOTING LOGIC DIAGRAM

For Carbon Burnout In The Stack/Chimney

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

1. High Fixed Carbaon
2. Low Volatile Matter (See Appendix A

3. Excess Fines For Test Methods)
4. High Moisture

High Fixed Carbon - if excessive and there is an insufficient supply of oxygen
in the furnace to react with the carbon high combustible losses can result.

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low
in volatile matter will not produce enough heat to ignite the coal.

Excess Fines - Too many fines can lead to high particulate loadings because th} y
are easily carried out of the furmace and high combustible losses because the
particulate loadings carry carbon out of the furnace.

High Moisture - The more moisture there is, the longer it takes for the coal to
heat to its ignition temperature, and tharefore the harder it is to ignite
the coal.

FIGY-83nk/3
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FIGURE 1-94: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From Stack/Chimney

Have you checked to see that the boiler is N - _ .
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?

Y

Have you checked FD fans dampers, FD fan n|?\'| Inspect and adjust FD fan dampers, FD fan inlet vanes, and
vanes, and FD fan speed? FD fan speed to balance air flow through grates.

Y |
. I N | Check and adjust the ovarfire air jets to improve mixing
?
Have you adjusted the overfire air jets”? ~ combustion gases.

Y
Have you checked the position of the coal N | Inspect and adjust the position of the coal regulating gate until
regulating gate? the coal is evenly distributing on the grate.
Y
Do you have a chain traveling grate? Y i Check and adjust grate speed until coal is evenly distributing
on the grate.
N

¥ __| Check and adjust the interval and duration of the grate
vibrations until coal is evenly distributing on the grate.

Do you have a vibrating grate?

N

3

hecked th locity of gas flow thr . .
mzvzytl):nz c?ﬁste colleec::r'? city ot g ubh Check and adjust velocity of gas flow through cyclone.

i

Y

¥
i Have you checked to see that fly ash reinjectionN__| Check and adjust the fly ash reinjection lines and if plugéed
|lines are not plugged? they shouid be rodded open.

%

i Have you checked ID fan dampers, ID fan inl N Check and adjust ID fan dampers, 1D fan inlet vanes anc‘ )
| vanes, and ID fan speed? fan speed to balance gas flow through chimney.

Y

Operational

——— e e ———— e _————————— e —

' Coal Quality
See next page for Coal Quality Section.
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Al114 USACERL TR 97/14, Vol 2

FIGURE 1-94 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Smoking From Stack/Chimney

See Operational Section on previous page.

Operational

P o a— L AEn S SR AmE S S S SvEs  — ——

Coal Quality

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

'
1. Low Fixed Carbon
2. High Volatile Matter
3. High Ash
4. High Moisture

(See Appendix A
For Test Methods)

Low Fixed Carbon - if the carbon in the coal is slow to react with oxygen, tiny
carbon particles leaving the flame can give rise to smoke.

High Volatile Matter - If the volatiles are heated very rapidly and are slow to
mix with oxygen, tiny carbon particles can leave the flame giving rise to smake.

High Ash - Ash particles carried along with the flue gas may contain some carbon
particles giving rise to smoke.

Low Moisture - Dry fine coal particles containing tiny unburned carbon
particles can get carried along with the flue gas giving rise to smoke.

FIG1-94nb/
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FIGURE 1-95: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Diagnosing Excess Particulate Emissions From The Stack/Chimney

Have you checked the velocity of gas flow throubh . .
the cyclone dust collector? Check and adjust velocity of gas flow through cyclene.
Y
J
Have you checked to see that fly ash reinjectionN i Check and adjust the fly ash reinjection lines and if plugg
lines are not plugged? they should be rodded open.

{
v Y

Have you checked ID fan dampers, 1D fan ini
vanes, and D fan speed?

%

fan speed to balance gas flow through chimney.

Check and adjust ID fan dampers, IO fan inlet vanes and

D

Y

]

Have you checked to see that the boiler is N i ] )
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?
wY
Have you checked FO fans dampers, FD fan nlﬁ Inspect and adjust FD fan dampaers, FD fan infet vanes, and
| vanes, and FD fan speed? FD fan speed to balance air flow through grates.
Y
Have you adjusted the overfire air jets? N - fé’;ﬁt:t?:na;;ﬁtsme overfire el jeta to improve mixing
T
{Y
| Have you checked the position of the coal N | Inspect and adjust the position of the coal regulating gate until
! regulating gate? the proper coal bed thickness is distributing on the grate
+Y
‘ Do you have a chain traveling grate? Y .| Check and adjust grate speed until coal is evenly distributing
i on the grate.
N
D h ibrati 1e? Y _| Check and adjust the interval and duration of the grate
© you have a vibraling grate: vibrations until coal is evenly distributing on the grate.
N
Operational
l Coal Quality

See next page for Coal Quality Section.
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FIGURE 1-95 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For Diagnosing Excess Particulate Emissions From The Stack/Chimney

See Operational Section on previous page.

Operational

Coal Quality

Compare Each of the Following Coal Quality
Charactaristics with Contract Specifications.

L
1. Excess Fines .
2. High Ash {See Appendix A
3. Low Moisture For Test Methods)

Excess Fines - Fine coal particles can become entrained in the flue gas and get
carried out the furnace.

High Ash - If excessive, ash can get suspended in the combustion gases and get
carried out the furnace.

Low Moisture - Dry fine coal particles can get suspeanded in the combustion gases
and get carried out the furnace.

FIG1-95nk/3
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FIGURE 1-96: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM
For SQ, Emissions From The Stack/Chimney

Have you checkad the velocity of gas flow thr
the cyclone dust collector?

pulsh

Check and adjust velocity of gas flow through cyclone.

Y

Have you checked to see that fly ash reinjecti
lines are not plugged?

onN

they should be rodded open.

Check and adjust the fly ash reinjection lines and if plugged

ilY

]
vanes, and ID fan speed?

N_!| Check and adjust |D fan dampers, ID fan inlet vanes and

Have you checked ID fan dampers, ID fan ianL—-“

| fan speed to balance gas flow through chimney.

Y

Y
Have you checked to see that the boiler is

N - . .
operating at the excess air levels as Check and adjust the air supply to the boiler.
recommended by the manufacturer?
\IY
Have you checked FD fans dampers, FD fan inl Inspect and adjust FD fan dampers, FD fan inlet vanes,

%

FD fan speed to balance air flow through grates,

vanes, and FD fan speed?

D

th

'y
L
. NN N 1 Check and adjust the overfire air jets to improve mixing
?

Have you adjusted the overfire air jets?  combustion gases.

!

v Y
Have you checked the position of the coal N | Inspect and adjust the position of tha coal regulating gat;é untit
regulating gate? the proper coal bed thickness is distributing on the grate|

i

rY
Do you have a chain traveling grate? Y _| Check and adjust grate speed untii coal is evenly distributing

on the grate.
IN
¥
o Y | Check and adjust the inferval and duration of the grate
?

Do you have a vibrating grate? vibrations until coal is evenly distributing on the grate.

g -

Operational

Compare Each of the Following Coal Quality
Characteristics with Contract Specifications.

#

1. High Sulfur

(See Appendix A l
For Test Methods) |

\
High Sulfur - Sulfur dioxide (S02) is a gaseous amission formed from the [
i combustion of sulfur in the coal. [
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Coal Quality
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